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PREFACE. 

The treatment of appendicitis is still sufficiently 
new to be worthy of consideration as a special sub- 
ject. 

Its development occurred entirely during my 
active service in the department of surgery, and 
being of unusual importance because of the great 
frequency with which the disease occurs, I have 
followed its course with special interest. 

The following pages contain the conclusions at 
which I have arrived after a study of much of the 
literature upon this subject and clinical observa- 
tions upon a large and varied material. 

A. J. Ochsner. 

710 Sedgwick St., Chicago. 
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CHAPTER I. 

INTRODUCTION AND HISTORY. 

It is no longer necessary to dwell upon the im- 
portance of a consideration of appendicitis^ because 
every one, be he physician, surgeon or layman, has 
had more or less personal experience with this 
disease, either in his own family or among his 
friends, and such experience is usually of so grave 
a character that one must, thereafter, willingly 
concede the importance of this subject. 

So long as this disease was left to progress un- 
diagnosed, or was mistaken for gastritis, enteritis, 
idiopathic peritonitis or colitis, it required much 
forcible argument to draw attention to its prac- 
tical importance. Fortunately for those who suf- 
fer from appendicitis this time has now gone by 
and in this country, at least, every physician is 
constantly aware of the fact that he must bear it in 
mind in examining any patient suffering from 
intra-abdominal disease. 

That appendicitis is of exceedingly frequent 
occurrence has been proven beyond a doubt by 
the post-mortem statistics of Bichardson,* Fergu- 
son,* Hawkins,' Wallis,* and many others, as well 
as by the testimony of every clinical observer of 
large experience. 



10 APPENDICITIS. 

The evident nselessness of the appendix un- 
doubtedly had much to do with the fact that it 
received so little attention. In a state of health it 
was plain that the organ need not be considered 
from, the standpoint of physiology, and in the 
diseased condition the gastric and intestinal symp- 
toms were so prominent that it was again over- 
looked. Even in the deadhouse the cause of death 
was so evidently the result of the general peri- 
tonitis that, although observers like Bokitanski 
repeatedly drew attention to the fact that in such 
cases the appendix was in a necrotic condition, 
still this was not considered of primary import- 
ance until the remarkable work of Fitz" brought 
absolute proof, from a Very large clinical and 
pathological experience, of the fact that hundreds 
of patients were permitted to die because a gan- 
grenous appendix, which was the cause of the 
fatal general peritonitis, was permitted to remain 
in the abdominal cavity unrecognized and undis- 
turbed. 

In this paper the necessity of removing the dis- 
eased organ was indicated with such vigor, that 
the subject was at once considered by a number 
of men whose judgment and surgical skill were 
well known throughout the country. McBurney* 
and Weir,^ of New York, Eichardson^ of Boston, 
Keen* and Price* of Philadelphia, Murphy^® of 
Chicago, and many others, put in practice the 
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treatment which Fitz" had advised, and the results 
fell nothing short of his expectations. 

It is true that appendicitis had been recognized 
many years before the work of Fitz'^ appeared, but 
all the observations and publications of an earlier 
date had not resulted in any practical benefit to 
the patients who suffered from appendicitis prior 
to 1890. These eariier publications have only a 
historical value. They show that there were at all 
times close observers, and they also show how com- 
pletely the medical profession in general over- 
looked structures which had no apparent physio- 
logical importance. 

The case of perforation of the appendix, de- 
scribed by Mestivier^^ in 1759, seems to be the 
first on record, but the author, noting the great 
amount of disturbance about the cecum consid- 
ered this the primary origin of the disease. This 
view was maintained by a number of writers dur- 
ing the following century, probably because of the 
physiological insignificance of the appendix, and 
because of the fact that all of these cases were 
seen late. From our own experience it is plain 
that the earlier we operate, after the beginning 
of an attack of appendicitis, the more evident 
it becomes that the disease is always first present 
in the appendix. It is, consequently, not surpris- 
ing to find that such excellent observers as Dupuy- 
tren,^^ Ferrall," Copeland^* and GrisoUe" should 
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have placed the commencement of the diBease in 
the cecum. The last named author insisted upon 
opening appendiceal abscesses and^ consequently^ 
judged wisely r^arding the treatment indicated, 
although he considered the cecum as being the 
offending part. All of these authors, and many 
who followed, described the clinical course of the 
disease so perfectly that one cannot fail to make 
a diagnosis of appendicitis from the description 
given. 

M61ier,^' in 1827, concludes as a result of a 
number of observations, that the appendix is fre^ 
quently the primary cause of quickly fatal peri- 
tonitis. 

John Bume,^^ as early as 1837, directs the 
attention to the importance of foreign bodies in 
the appendix and advises that the abscess formed 
be opened. 

Perforation of the appendix, due to the presence 
of foreign bodies, had previously been described 
by Jadelot," 1808, also by Wegeleri* in 1813, 
from fatal cases which they had observed. Bot- 
tomley,*® in 1814, reports a case relieved by oper- 
ation in which a kernel of oats was found. 

Perforation of the appendix was observed by 
Albers in 1838, but he failed to attribute the 
proper importance to this condition. Nearly 
twenty years later Lewis"* developed this fact more 
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fnlly^ giving a large number of cases in illustra- 
tion. 

In 1843 Voltz" and Eokitanski" called atten- 
tion to the pathological conditions found primar- 
ily in the appendix. Unfortunately, the latter ob- 
server did not seem to examine the appendix in all 
bodies in his autopsies upon patients who had died 
from peritonitis, otherwise his enormous material 
in the celebrated Vienna Hospital would undoubt- 
edly have brought to light many years ago the 
excessive frequency of the disease. 

In 1859 Leudef brought out the same fact in 
France, as the result of extensive observations. 

The cecal origin of peritonitis which had been 
accepted like so many other theories, because Du- 
puytren and the French school of surgeons, who 
were supreme during the first half of the nine- 
teenth century, supported the idea as a result of 
their observations, received its first absolute denial 
in 1880 when With^* demonstrated that the dis- 
ease is always primarily of appendiceal origin. 

Even in the memory of the younger members of 
the present generation of physicians and surgeons 
the term tjrphlitis — ^inflammation of the cecum — 
is very familiar as a primary disease. 

There can be no doubt whatever in the minds 
of those who have had frequent opportunity to 
observe the pathological condition present during 
the early part of the disease, by having operated 
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14 APPENDICITIS. 

during the first few hours after the beginning of 
an attack^ that the disease always begins primarily 
in the appendix. 

This brings us to the last decade of the nine- 
teenth century^ which has produced a number of 
excellent works upon this subject^ among which 
those by Deaver/*^ Mynter,^' Fowler^^ and Mor- 
ris,** of this country, Sounenburg*'^ of Gtermany, 
Dieulaf oy'® of France and Lennander*^ of Sweden, 
have been especially valuable in bringing the med- 
ical profession to a proper appreciation of this 
subject. Moreover, there is scarcely a surgeon 
of any note who is not the author of one or more 
articles on this subject. 

In studying the literature of the past three 
years, especially, I have encountered nearly one 
thousand articles in the English, (German and 
French languages alone. It is consequently plain 
that It is impossible to review this enormous lit- 
erature in so limited an article as this one must 
necessarily be, without making it useless for prac- 
tical purposes. 

I will, consequently, give only what I have been 
able to confirm in my clinical experience, and 
will dwell especially upon the facts which are im- 
portant in bringing about methods of treatment 
which are expected to result in the greatest pos- 
sible percentage of recovery, in those suffering 
from this disease. 
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CHAPTER II. 

ANATOMY. 

In order to treat appendicitis well, one must 
constantly bear in mind its anatomical position, 
and the relative changes that take place in the 
surrounding organs, in health and in disease. 

Generally speaking, the appendix is most fre- 
quently found opposite a point half way between 
the umbilicus and the anterior superior spine of 
the ilium — McBurney^s point. It is important 
to bear this in mind, primarily, because of its very 
great importance, which will be discussed fully in 
speaking of diagnosis. 

In the normal condition the appendix extends 
from the lower end of the cecum, generally in an 
inward direction, provided its mesentery is of 
moderate length and thickness. If the latter is 
especially loose and long it may extend in any 
direction and undoubtedly changes its position 
constantly with the change in the position of the 
patient and the motion of the small intestines. 
If the mesentery is especially short and thick it 
is usually drawn upwards at its end so that its 
direction is more toward the umbilicus. 

Treves'* states, as a result of very careful and 
extensive studies upon the cadaver, that the ap- 
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pendiz is most constantly found attached a little 
behind the lower end of the cecum and pointing 
toward the spleen, and that the only other com- 
mon position is ascending behind the cecum. 
Hawkins* confirms this from a careful examina- 
tion of one hundred cadavers. 

If the cecum is very movable, which however 
is only very rarely the case except in cases in 
which there has at some time been an inflamma- 
tory condition of the appendix, the latter may be 
carried with it to any point in the abdominal cav- 
ity, and it may then occupy almost any imaginable 
position. 

The cecum, normally, is in front of or to the 
inner side of the psoas muscle, extending down 
to a point nearly even with the middle of Pou- 
parf s ligament. Being usually, according to 
Luschka, entirely covered with peritoneun:, it can 
nonnally move through a semicircle with a radius 
of about two inches, and, carrying with it the 
attachment of the appendix, its origin can nor- 
mally be found four inches nearer to or further 
from the median line. 

As Deaver*" has shown, the appendix may take 
any direction from its origin, consequently it is 
not safe to take for granted that it must be found 
in any particular location or direction. 

In case of disease the conditions are still more 
varied, primarily because the appendix may be- 
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come adherent to any part of the parietal peri- 
toneum which can be reached by any portion of 
it, or it may become adherent to any of the organs 
in the abdomen or pelvis. In case it is attached 
to the small intestines it will move with these. 
If attached to the liver, the gall bladder or the 
stomach, it will remain fixed in its abnormal posi- 
tion. If it becomes adherent to the ovary, the 
Fallopian tube, the uterus or the bladder, or the 
sigmoid flexure of the colon, it will be fixed in 
this direction. I have seen it adherent to each 
one of these organs, a number of times, but it 
is more likely to be adherent to the cecum, the 
omentum, the ilium, or to the Fallopian tube than 
to any of the other organs. 

Fowler^^ has found it to the left side of the 
median line in three cases. Lennander'^ has found 
it attached to the spleen. 

In chronic appendicitis another condition comes 
into prominence. The adhesions which have been 
formed as the result of repeated inflammations 
give rise to obstructions to the passage of gas and 
feces through the intestines, by causing sharp 
bends in the ilium or, according to Mayo, by form- 
ing a cicatricial narrowing of the ileocecal valve. 
The pressure which is required to force the intes- 
tinal contents on in their course brings about a 
more or less general condition of enteroptosis, and 
this will in turn increase the mobility of the cecum 



18 APPBNDICITIS. 

and^ consequently^ make the position of the ap- 
pendix still more changeable^ unless the inflamma- 
tion has been sufficient to bring about extensive 
adhesions fixing the appendix. 

There is one guide, however, which alwietys leads 
the surgeon to the appendix after the abdomen 
is open, viz., the longitudinal band on the cecum. 
No matter how much experience a surgeon may 
have, he is not wise if he does not follow this 
guide in any operation in which the appendix does 
not come into view as soon as the abdomen is 
opened. In acute appendicitis, a week or more 
after the beginning of an attack, the intestines 
may be so thoroughly covered with lymph and 
recent adhesions as to obliterate this landmark. 

Even this guide may be misleading in the fol- 
lowing manner: In cases of recurrent appendi- 
citis in which a perforation has taken place during 
one of the attacks, or in which a portion of the 
appendix has become gangrenous, I have repeat- 
edly found when operating during a subsequent 
attack, that the longitudinal band leads down to 
a mass of cicatricial tissue which appears as though 
it might be all that is left of a gangrenous appen- 
dix. From this we may find projecting a club 
shaped mass of fatty tissue or connective tissue, 
which is mistaken for the remnant of the mesen- 
tery of the appendix but which, in fact, is nothing 
but a small portion of omentum which assisted in 
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eliminating the diseased appendix during one of 
the previous attacks. 

Lifting up the cecum one usually finds the ap- 
pendix adherent to its lower and posterior surface 
or, occasionally, to the inner surface of the cecum 
and the lower surface of the ileum, or to both of 
these structures and to the omentum. 

In some of these cases I have found the appen- 
dix in the pelvis, being attached to the cecum by 
only a cicatricial band, which occupied the posi- 
tion in which the appendix had been destroyed by 
gangrene during a previous attack. Strangely 
enough, most of the patients in whom I found 
this condition had previously been operated upon. 
Some of them came with a history of having had 
all that was left of a gangrenous appendix re- 
moved at a previous operation; others stated that 
their appendices had entirely sloughed away, while 
still others had simply been drained during an 
acute attack. I believe that this condition ac- 
counts for practically all cases in which an absent 
or completely destroyed appendix has been reported. 

In male patients it is not very uncommon to find 
the appendix adherent to the posterior surface 
of the cecum and sometimes to the ascending 
colon. In the female I have found this condition 
much less frequently and usually only in cases 
with long appendices. This may be accounted for 
by the presence of the appendicula-ovarian liga- 
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ment which has been described by Clado,'* and 
which has a tendency to direct the appendix down- 
ward. This observation does not correspond ex- 
actly with Bryanf s, who says that the position is 
the same in the male and the female. It mnst 
be remembered, however, that we rarely see the 
normal appendix in the living male, because we 
rarely open his abdomen except for the purpose of 
removing the diseased appendix; while in the fe- 
male this is not the case. 

In this place it is well to refer to three peri- 
toneal fossae described by Lockwood and BoUes- 
ton,** because they are undoubtedly of great prac- 
tical importance in bringing about spontaneous 
recoveries by eliminating the inflamed appendix 
from the general peritoneal cavity. One of these 
fossae is formed by the angle between the ileum 
and the colon — ^the ileo-colic fossa. The second 
one is behind the junction of the ileum and cecum 
and is known as the ileo-cecal fossa. The third 
one is immediately under the cecum — ^the sub- 
cecal fossa. If the appendix is lodged in any one 
of these fossae at the time of its inflammation, 
the conditions are favorable for the formation of 
a circumscribed peritonitis or, later, a circum- 
scribed abscess which is, of course, likely to rup- 
ture into the cecum or into the colon. 

The blood supply of the appendix comes 
through the appendicular artery, which is derived 
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indirectly from the anastomosis of branches of the 
superior mesenteric^ the right colic, the ileo-colic, 
and the middle colic arteries. It passes along the 
free edge of the meso-appendiz, giving off branches 
which pass underneath the peritoneum. In case 
the meso-appendix is absent, or does not extend 
to the end of the appendix, the artery usually 
passes underneath the peritoneal coat of the ap- 
pendix. According to Clado,** there is occasion- 
ally quite a marked addition to this blood supply 
through the appendicula-ovarian ligament, in the 
female. 

The meso-appendix is present in most instances, 
although it is often difl5cult to differentiate it from 
old adhesions in patients who have suffered from 
repeated attacks of appendicitis. It is rare, how- 
ever, to find the meso-appendix extending to the 
end of the appendix in patients suffering from ap- 
pendicitis. It is much more common to find it 
cease about the middle of the organ. I believe 
this fact has a distinct bearing upon the likelihood 
of the occurrence of gangrene of the appendix 
which, in my experience, has not frequently been 
complete except beyond the attachment of the 
meso-appendix ; that is to say, in a part not sup- 
plied by blood directly from the meso-appendix. 
I have frequently observed circumscribed gan- 
grene and perforation between the end of the 
meso-appendix and the cecum, but complete 



22 APPENDICITIS. 

sloughing only beyond the end of the latter. It 
seems that the shorter the meso-appendix the 
greater the likelihood of gangrene, because of the 
greater ease with which the blood supply can be 
completely obstructed. 

The nerves supplying the appendix come from 
the superior mesenteric plexus of the sympathetic, 
which accounts for the fact that the pain is at 
first referred to the entire abdomen. As soon 
as the inflammation has extended beyond the 
appendix the pain becomes localized, on account of 
the other nerves affected. 

The length of the appendix varies greatly. It 
is given by Bryant as three and a half inches in 
the male, and three and one-tenth inches in the 
female, as the average. He gives as the average 
diameter in the male one-quarter of an inch, and 
of the female about one-tenth less. I have repeat- 
edly seen an appendix not longer than one inch, 
and frequently to exceed six inches and, in a few 
cases, reaching ten inches in length but, judging 
from my inspection of nearly one thousand normal 
appendices in patients upon whom I have operated 
for other intra-abdominal conditions, I believe 

that Bryant^s figures ore correct for normal cases, 
and that the more nearly normal the appendix is, 

in regard to its size, the less liable it is to dis- 
ease. 
There seems to be a little confusion concerning 
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the muscular layers of the appendix^ in many of 
the articleB on this subject, because the older 
authors, following Flint/*^ have overlooked the 
circular muscle fibres in the study of the appendix. 
I have studied many sections of appendices and 
have invariably found both longitudinal and cir- 
cular muscle fibres, arranged with the same regu- 
larity as in other portions of the alimentary canal. 
Of cou^e, at points at which, during a previous 
attack of appendicitis, a portion of the wall has 
been entirely destroyed by gangrene due to throm- 
bosis of the appendicular artery, or by a perfor- 
ative ulfter and the defect has been repaired by 
cicatricial tissue, one cannot expect the formation 
of new muscle fibres and this may account for 
some of the descriptions one encounters. But in 
order to secure a proper conception of the normal 
appendix, one must make the sections from por- 
tions which have never suffered from any form of 
destructive inflammation. 

There is no other tube in the human body, so 
small as the appendix, containing the same amount 
of muscle fibres. 

The lining of the appendix consists of a mucous 
membrane very similar to that of the large intes- 
tine, with the addition of numerous minute 
patches of lymphatic gland tissue, reminding one 
of diminutive Beyer's patches. Morris^® has com* 
pared the latter structures with the tonsil, and 
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thinks that their presence accounts for the very 
frequent occurrence of infection in this portion 
of the aUmentary tract. 
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CHAPTER III. 

ETIOLOGY. 

It seems plain that the mucous lining of the 
appendix is exposed to the same inflammatory 
conditions as the other portions of the mucous 
membrane of the alimentary canal^ because of its 
continuity with the latter. Its anatomical struct- 
ure is very similar to that of the large intestine^ 
with which it is continuous^ having an increased 
amount of lymphatic gland tissue^ making greater 
the likelihood of its becoming inflamed second- 
arily. Almost every person has experienced 
repeated attacks of inflammatory disturbance of 
the alimentary tracts and it is only likely that dur- 
ing some of these the pathological process has 
extended into the appendix. The same bacteria 
are present in botli tubes and, consequently, the 
same infections can take place. 

In all parts of the body the severity, or gravity, 
of an infection depends, to a great extent, upon 
the lack of drainage. If a surface is so situated 
that the products of the inflammation do not accu- 
mulate, and are not carried on by the lymphatics 
into the surrounding tissues, the condition will 
usually not become serious, and after it has sub- 
sided the connective tissue, which develops during 
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the course of repair, will do practically no harm. 

Another condition which prevents serious results 
from localized inflammation is the presence of an 
abundant blood supply from more than one large 
artery. 

In all of these points, the vermiform appendix 
is especially weak: First, the inflammatory 
exudates accumulate in a small tube, which is 
closed at one end and empties at the other end into 
the cecum by a comparatively small opening, which 
is still further decreased in size by any condition 
of edema which may be present on account of the 
existing inflammation. Second; any connective 
tissue deposited will still further limit this lumen 
and retard the drainage. Third; the appendix is 
usually supplied by but a single vessel whose 
impairment must necessarily result seriously to 
the structure. 

Many writers have attributed attacks of appen- 
dicitis to the irritation caused by chronic digestive 
disturbances. It is a fact that a large number of 
these patients give a history of chronic indiges- 
tion but, in my experience, this has occurred 
almost always in two classes of cases. 

First; in those suffering from a certain amount 
of obstruction to the passage of gas and other 
intestinal contents through the ileo-cecal valve, due 
to adhesions resulting from a former severe attack 
of appendicitis. In these cases the appendix may 
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be adherent to the ilium causing a more or less 
acute flexure^ or it may be surrounded by a por- 
tion of omentum which interferes with the ilium 
at the point of crossing; or the cecum^ the ilium 
and the appendix may be drawn down into the 
pelvis by adhesions in this region. In fact^ any 
one of a dozen conditions may be present as a 
result of adhesions in different locations caused 
by a former appendicitis. In such cases the sub- 
sequent attack of appendicitis is frequently sup- 
posed to be caused by the chronic indigestion 
while^ as a matter of fact^ the latter is due to a 
former attack of appendicitis^ and the recurrence 
is due to the presence of infectious material and an 
abraded surface in what is left of the diseased 
appendix^ in which the normal drainage has been 
impaired by the cicatricial tissue deposited dtiring 
the recovery from a former attack. These facts 
can be established by carefully studying the his- 
tory^ and by noting the pathological conditions at 
the time of the operation. It will be found that, 
aside from the evidences of a recent inflammation, 
there are extensive old adhesions between the 
appendix and the surrounding structures, and in 
the appendix itself areas of cicatricial tissue can 
be demonstrated. 

Second; I have found many patients suffering 
from an acute attack of appendicitis, who had for- 
merly suffered for a longer or shorter time from 
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indigestion, whose appendices contained fecal con- 
cretions which had evidently been present for a 
long time on account of the contracted condition 
of the lumen of the appendix at the point of 
entrance into the cecum. In most of these patients 
I have found that they have suffered severely from 
colicky pains in the region of the stomach or the 
appendix, and that there has always been a 
marked degree of gaseous distension of the intes- 
tines. It seems as if the irritation caused by the 
passage of gas through the ileocecal valve gave rise 
to contractions of the appendix upon its contents, 
and that the pain caused by this produces a spas- 
modic contraction of the ileocecal valve and conse- 
quent obstruction to the passage of intestinal con- 
tents and gas from the small into the large intes- 
tine. 

Of course it is likely that the irritation of the 
mucous lining of the gastro-intestinal canal, 
accompanying indigestion, will have a harmful 
effect upon the mucous lining of the appendix. 
Consequently, these conditions undoubtedly aggra- 
vate each other. 

I have made the observation in a number of 
patients suffering from recurrent attacks of appen- 
dicitis, that these came on invariably upon taking 
a large meal when the patient was physically in an 
exhausted condition. They could tell beforehand 
that if they were to eat freely while in this condi- 
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tion an attack was immineiit. If they confined 
themflelyes to soup^ or some other easily digested 
f ood^ they would escape for the time. 

In yicinities where typhoid fever is endemic I 
have heard surgeons say that many patients date 
their attacks back to an incomplete convalescence 
from this disease. I cannot say from personal 
experience how much weight shoxdd be put upon 
this theory^ but there is no doubt that the lymphoid 
tissue in the appendix suffers during an attack 
of typhoid fever. 

In children I have always found that an acute 
attack results after some indiscretion in diet. In 
f act^ in almost every case which has come under 
my care the attack was primarily diagnosed, not 
as appendicitis, but as acute gastritis, and only 
after serious symptoms pointed to a localized 
peritonitis was the correct diagnosis made. 

In every instance the appendix contained fecal 
concretions; in almost all the appendix was either 
gangrenous or perforated. These facts, I believe, 
indicate two things. First; many children who 
are supposed to suffer from acute gastritis are 
really suffering from appendicitis, from which 
thqr may die without the disease having been 
properly diagnosed; or they may recover and suffer 
secondarily from digestive disturbances until they 
have a recurrence, or until nature eliminates the 
effects of the primary attack by absorption. I am 
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certain that in many cases suffering from chronic 
digestive disturbances, it is well to look for a 
chronic appendicitis. 

Statistics seem to show that more males than 
females suffer from appendicitis. My own obser- 
vations seem to disprove this. In the first place, 
I have treated as many cases of appendicitis in 
females as in male children ; and I have treated a 
large number of women in whom an appendicitis, 
both chronic and acute, had been mistaken for a 
right-sided salpingitis, or pyosalpinx, or ovaritis. 
Again, I have repeatedly removed a diseased 
appendix and obtained a permanent ctire in 
patients who had previously had the right ovary 
and tube removed, for supposed disease of these 
organs, without obtaining relief. 

Of 247 patients which I operated upon at the 
Augustana Hospital for appendicitis, during: the 
years 1898-1899, 129 were male, 128 female; of the 
latter 54 had an infection of the appendix and at 
the same time an involvement of one or both 
Fallopian tubes. Among these two hundred and 
forty-seven cases there were thirty children, 
between the ages of five and fifteen years, all of 
whom suffered from acute gangrenous or perfora- 
tive appendicitis. Of these sixteen were girls and 
fourteen were boys. I believe that this is a very 
important observation, because it shows that the 
disease is quite as common in the female as in the 
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male^ contrary to the statements of most authors. 
I am confident that a yery large number of women 
have suffered from appendicitis in whom the dis- 
ease has been diagnosed as pyosalpinz^ and in 
whom a comparatively harmless oyary and tube 
were removed, while the real offender — ^the appen- 
dix — ^was left in place. 

Foreign bodies play a very unimportant part in 
the etiology of appendicitis, and they are rare 
in comparison with the number of fecal concre- 
tions which form in the limien of this organ. I 
have found a pin, a pin worm, a gall stone, and a 
few times the seeds of small fruits, in the appen- 
dix, while I have found many dozens of fecal con- 
cretions. The latter are of very great importance 
because their pressure frequently gives rise to 
ulceration of the mucous membrane or, if an ulcer 
exists, their presence prevents its healing. I have 
many times removed an appendix with an ulcer 
opposite a fecal concretion at the point of perfora- 
tion. Sometimes the remaining tissue was so thin 
that it gave way during the enucleation of the 
appendix. Again, I have found the ulcer already 
perforated and the stone in the opening formed 
or already outside of the appendix. 

In a few cases I have found the appendix much 
distended with fetid pus, when its opening into 
the cecum was large enough to drain this fluid 
perfectly, had it not been for the presence of a 
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fecal concretion which acted like a ball-valve, com- 
pletely obstructing this passage. In several cases 
I have found a fecal concretion at the point of 
escaping from the lumen of the appendix into 
the cecum when the abdomen was opened, and in 
three cases I found an appendix with a highly 
inflamed or gangrenous mucous membrane but no 
fecal concretion, but in maniptdating the cecum 
I found a concretion which had evidently just 
been expelled from the appendix. 

It seems reasonable to suppose that the relaxa- 
tion due to the anesthetic had probably overcome a 
spasm of the proximal end of the appendix, which 
had previously prevented the escape of the foreign 
body. These fecal concretions contain an enor- 
mous number of micro-organisms, and are there- 
fore capable of furnishing the necessary bacteria 
for an infection at any time. If this infection 
reaches the appendicular artery a thrombosis is 
likely to occur, which must necessarily result in 
gangrene of the portion of the appendix thus 
deprived of its blood supply. 

There can be no doubt but that the fecal con- 
cretions, or enteroliths, which are so frequently 
found in diseased appendices and which, as has 
been shown above, are so likely to give rise to seri- 
ous trouble, form in the lumen of the appendix and 
do not enter from the cecum, as has been sug- 
gested by Talamon and others. This is shown by 
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their form, which is usually long and oval, con- 
forming to the lo^g, najrow canal of the appen- 
dix; also by the fact that usually the portion of 
the lumen of the appendix between the concretion 
and the cecum is so narrow that it would be impos- 
sible for the concretion to enter from the cecum. 
The center of the concretion is usually a small 
amount of fecal matter, and this is surrounded by 
fatty matter and by various salts arranged in thin 
layers concentrically around the focus. 

In patients suffering from other intra-abdom- 
inal diseases, for the relief of which I have opened 
the abdominal cavity, I have frequently found the 
appendix quite markedly distended with gas, espe- 
cially at its distal end, while the cecal end was 
apparently closed, so that there could be no con- 
stant conmiunication between the gas in the appen- 
dix and that in the cecum. In these cases, if the 
appendix was not removed the patient continued to 
suffer frequently from acute colicky pains indefi- 
nitely located in the abdomen, while in cases in 
which I removed the appendices this pain did not 
occur. 

I believe that, normally, the surfaces of the 
mucous lining of the appendix should be applied 
to each other, so as to form, a closed tube similar 
to other tubes in the body when not active, such as 
the esophagus, the urethra and the ureters, and 
that when the lumen of the appendix is not closed 
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it is in a pathological condition which favors the 
formation of fecal concretions. 

Among the predisposing causes we find all con- 
ditions which favor an irritation of the mncous 
lining of the alimentary tract, such as chronic 
constipation, a chronic catarrhal condition due to 
vicious habits in eating, taking too much food at 
one time, taking food too frequently, eating too 
rapidly without thoroughly masticating the food, 
being careless in selecting the quality of food. In 
fact, anything that is likely to upset the digestion 
is likely to favor an irritation of the mucous lining 
of the appendix, together with that of the other 
portions of the alimentary canal. 

Cushing,^^ of Baltimore, has found that if only 
sterilized food and water is taken into the aliment- 
ary canal the number of micro-organisms in the 
alimentary canal is enormously reduced, which 
would indicate that taking food which has not 
shortly before been disinfected by cooking, would 
favor the development of micro-organisms in the 
alimentary canal and thus the likelihood of the 
occurrence of appendicitis. 

Appendicitis is more common in young and 
middle-aged persons than in old age. This has 
been attributed to the fact that the appendix 
undergoes retrograde changes, being an embryonic 
structure, and that there is a normal shrinkage and 
even an obliteration of the lumen of the organ. 
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Eibbert^^ found in the examination of four hun- 
dred cadavers that there was a certain amount of 
obliteration in one-fourth of the cases. He found 
that in infants the length of the appendix is one- 
tenth the length of the large intestine, while in the 
adult it equals only one-twentieth the length of 
the latter. This leads him to attribute these 
changes to a form of retrograde metamorphosis. 

My own observations lead me to think that these 
chaQges in the structure of the appendix are due 
to inflammatory conditions which may not have 
given sufficient symptoms to lead to a proper diag- 
nosis. Other observers have found different per- 
centages of diseased, or atrophied, or obliterated 
appendices, but everyone who has examined the 
appendix in many cases suffering from other dis- 
eases, must come to the conclusion that a very 
large proportion of all human beings suffer at 
some time from an inflammatory condition of the 
appendix. 

Concerning the age of the patient, I have been 
impressed by one fact, especially in appendicitis in 
children, namely, that in every case that has come 
under my observation the paiient was first treated 
for acute gastritis. In all of my cases in children 
the appendix was gangrenous, either in a circum- 
scribed area, or it was entirely destroyed, and in 
every instance the diseased appendix contained 
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enteroliths. About twelve per cent of my patients 
were between five and fifteen years of age. 

It seems entirely jnst to suppose that in* many 
other similar cases the primary diagnosis was 
maintained throughout the attack^ and that the 
patients either recovered or died having, in fact, 
suffered from appendicitis but having been treated 
throughout the attack for gastritis or enteritis. 
There is no doubt in my mind but that a previous 
attack of appendicitis predisposes to a recurrent 
attack, because the constriction occurring after the 
first attack is likely to interfere with the drainage 
of the organ, and surrounding adhesions are likelj 
to cause acute fiexion and consequent partial or 
complete mechanical obstruction. 

I have seen a number of patients in* whom an 
attack was brought on by traumatism, but upon 
questioning the patient closely there was usually 
a history of a previous attack, the trauma simply 
setting free some infectious material which had 
been in a latent state, being practically eliminated 
from the lymphatic system by the connective tissue 
surrounding the infected area. Frequently during 
the past few years patients have applied to accident 
insurance companies, claiming indemnity on 
account of appendicitis caused by accidental 
injury. In such cases it is often difficult to deter- 
mine whether it is a coincidence or whether the 
blow actually caused the injury to the appendix. 
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During the past year I have operated upon three 
eases in which the history was absolutely clear, 
and in which there was no attempt or desire to 
secure damages by the patient, or indemnity from 
an insurance company. The first case was a boy, 
thirteen years of age, who had a perforative appen- 
dicitis two years previously, and in whom I had 
drained an abscess and removed some fecal con- 
cretions at that time, but owing to the bad general 
condition I had not tried to remove the appendix. 
He had been perfectly well ever since this time 
until the day of his injury, which consisted in fall- 
ing violently while skating. Immediately he suf- 
fered severe pain in the region of the appendix 
and developed a typical, acute, infectious appen- 
dicitis, for the relief of which I operated upon him 
on the fifth day of the attack, finding a club- 
shaped appendix which had been perforated near 
its cecal end during the former attack. It was 
covered throughout with strong adhesions. The 
distal end contained a small abscess and there was 
quite an extensive, acute peritonitis in every direc- 
tion. The other cases are equally distinct and 
unquestionable and I have seen many similar ones 
in former years. Consequently, the importance of 
traumatism as an exciting cause must be con- 
ceded. 

Strictures and acute bends due to cicatricial 
contraction of connective tissue which has 
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resulted from the inflammatory exudates, which 
were deposited at a previous attack, undoubtedly 
have much to do with the production of recurrent 
attacks because they practically insure the constant 
presence in the lumen of the appendix of septic 
material which cannot easily drain into the cecum, 
and which is ready at any moment to start a new 
inflammatory condition. Even the slight conges- 
tion which accompanies indigestion brought on by 
eating too freely or eating indigestible food, is 
often sufficient to bring on a slight attack which 
subsides as easily as it has come on if the ali- 
mentary canal has been emptied and no new food 
has been taken. 

Again, a slight congestion, or edema, may suf- 
fice to prevent drainage entirely by completely 
closing the cecal end of the tube and, with escape 
impossible, the septic contents of the appendix 
may accumulate rapidly and even cause a perfora- 
tion. 

Except in very rare cases in which the entire 
mucous membrane of the appendix is destroyed 
during the first attack, it is doubtful whether the 
patient ever completely recovers unless the appen- 
dix be removed. It is more likely, from an ana- 
tomical and pathological standpoint, and certainly 
more in accordance with my clinical observations, 
that the patient usually suffers from disturbance 
of his digestive apparatus after recovering from 
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an acute attack of appendicitis. I attribute this 
chiefly to an obstruction to the p^sage of gas^ and 
other intestinal contents, through the ileocecal 
valve. Aside from this, the patient frequently 
carries about in his appendix a dangerous culture 
of bacteria which may at any time place his life 
in peril. Mynter^* does not deny the possibility of 
complete recovery from appendicitis without re- 
moving the organ, but considers it an exception or 
almost an impossibility, and I And that this view 
is shared by a majority of clinical observers of wide 

experience. 
Whatever the predisposing cause may be in any 

given case, the exciting cause is always some in- 
fectious material. The colon bacillus is always 
present in the lumen of the alimentary canal and, 
although it is harmless under normal conditions, 
when these conditions are changed and there is 
an abrasion, an abnormal condition of the circula- 
tion, or a lack of drainage, it becomes at once 
actively pathogenic. With a perfectly normal peri- 
toneum a considerable quantity of a pure culture 
of colon bacilli may be injected into the abdominal 
cavity without causing any harmful effect, as has 
been shown by the experiments of Ziegler,'^ but 
if there is any disturbance in the circulation or 
nutrition of the same peritoneum, the same quan- 
tity taken from the same culture will give rise to a 
dangerous peritonitis. 
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Aside from the colon bacillus^ the staphylococcus 
pyogenes aureus and albus and the streptococcus 
pyogenes have been found in the appendix and in 
appendiceal abscesses. Of these the streptococcus 
pyogenes is undoubtedly by far the most danger- 
ous. It has frequently been claimed that cases 
infected with this micro-organism in appendicitis 
invariably die. Personally, I believe tMs is true 
only in case the patient is operated upon after 
there is diffuse peritonitis. If the operation is 
performed while the infection is still within the 
appendix these cases will recover, or, if the sur- 
geon is called too late to do this the patient can 
still be saved, in most cases, if a method is em- 
ployed of which I will speak fully in the chapter 
on treatment. Aside from these micro-organisms, 
the bacillus of tuberculosis must be borne in mind 
because, as has been shown especially by Deaver, 
a tubercular infection of the appendix is not at 
all of rare occurrence. 

Actinomycosis has also been found in the ap- 
pendix. I have myself operated upon four cases in 
which this region was the seat of an actinomycosis. 
It was, however, not possible to determine whether 
the disease started primarily in the appendix 
or in the cecum, on accoxmt of the extent to which 
all of the tissues were involved at the time of the 
operation. 

In locations in which typhoid fever is endemic 
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.the typhoid bacillus undoubtedly causes an infec- 
tion of the appendix at times. I have seen three 
cases in which an attack of acute appendicitis was 
followed by a typical attack of typhoid fever, but 
it was impossible to determine whether the original 
infection was due to typhoid bacilli, or to other 
micro-organisms. 

In each one of these cases the history was as 
follows : The patient was in the habit of drinking 
only sterile water but being ill with acute appendi- 
citis his thirst was intense, and he consequently 
drank great quantities of water which was taken 
from the faucet by a friend, the patient being too 
ill to notice it. All of these cases occurred at 
a time when the city water contained innumerable 
typhoid bacilli, during one of our epidemics of 
typhoid fever. The appendicitis subsided, and the 
temperature became normal within four to seven 
days, but at this time a typical attack of typhoid 
fever commenced, which ran the usual course. 

I have, of course, seen many cases in which 
iyphoid fever was diagnosed when appendicitis 
existed, and at least one case in which it was im- 
possible to differentiate positively between typhoid 
fever and appendicitis until the Widal blood test 
had been made. In this case the patient, a young 
man of twenty-six years, had been apparently well. 
He had worked hard every day and had attributed 
his feeling somewhat tired to this fact, but did not 
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consider himself ill. Suddenly, during the night, 
he awoke with a very severe pain in the right in- 
guinal region. He showed extreme shock and there 
was swelling and tenderness over the region of the 
appendix. He had, however, drank suspicious 
water which made a perforation of a typhoid ulcer 
possible. He was in a dying condition when I 
saw him, five hours after the beginning of the at- 
tack, which made the diagnosis of typhoid perfor- 
ation more likely. Usually the absence of liver 
dullness and the history will clear up a diagnosis 
of perforating typhoid ulcer, but in this case we 
had neither of these aids. 

Ultimately it seems clear that appendicitis is 
invariably due to an infection through some 
abrasion in the mucous membrane. This is usually 
caused by the presence of the colon bacillus, fre- 
quently in connection with the staphylococcus 
aureus or albus, occasionally in connection with 
the streptococcufl pyogenes and more rarely the 
bacillus of tuberculosis, the typhoid bacillus or 
the ray-fungus. There is no reason why other 
pathogenic micro-organisms, which give rise to 
inflammation in other portions of the body, should 
not cause appendicitis but, so far as I know, those 
which have been isolated have been considered 
accidentally present in connection with the colon 
bacillus, to which was attributed the pathological 
process. 
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The statement which Morris** makes that 
^^there is but one kind of appendicitis which pro- 
duces acute symptoms — ^infective, exudative 
appendicitis," is undoubtedly true. But it is 
equally certain that these micro-organisms are 
constantly found present in perfectly healthy 
alimentary canals, and perfectly healthy append- 
ices. Consequently, we have here precisely an 
analogous condition to that which we find on the 
outer surface of the body. We may bathe our 
hands in pus or other fluids laden with pathogenic 
micro-organisms, without experiencing the slight- 
est harm from an infection, because the skin is 
intact, but change the condition by the presence 
of a slight abrasion, the prick of a pin or a defec- 
tive hair follicle, and we at once experience an 
infection. This may again vary in severity as a 
result of the natural ability of the cells to resist 
and destroy the micro-organisms, the direction of 
the lymph stream (in other words drainage), the 
conditions of rest, the blood supply of the part 
aflfected and, probably the variety and virulence of 
the micro-organisms. 

In infections affecting the appendix very similar 
conditions obtain, which undoubtedly accounts 
for the difference in severity of the disease in 
different patients. 
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CHAPTER IV. 

CLASSIFICATION. 

In order to consider this portion of my subject 
with the greatest possible brevity compatible with 
thoroughness^ I will follow the accompanying 
classification which was made by Dr. James B. 
Murphy ^* about six years ago. 

A number of other authors have developed care- 
fully arranged classifications^ but none of them 
correspond quite so closely with my own views as 
this one. Consequently, I have chosen this one in 
preference to still further complicating the subject 
by adding a classification of my own : 

1. Simple catarrhal appendicitis, accompany- 
ing a catarrhal enteritis and without peculiar 
symptoms, except slight tenderness. 

2. Ulceration of mucous membrane without 
perforation. 

a. Pressure atrophy or ulceration from fecal 

concretion. 

b. Ulceration with purulent accumulation. 

c. Typhoid ulcer. 

d. Tubercular ulcer. 

3. Ulceration with Perforation. 

4. Gangrene of mucous membrane, dependent 
upon mechanical compression by foreign bodies, by 
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accumulated fluid, or by infection of the wall. 

a. Local. 

b. General. 

5. Gangrene of appendix complete, by compres- 
sion of base by foreign body, by infection of the 
wall, or by contortion. 

a. With perforation. 

b. Without perforation. 

6. Infection of peritoneal cavity. 

a. Without perforation, local or general. 

b. With perforation, local or general. 

7. Peritonitis. 

a. Local peritonitis without limiting adhe- 

sions. 

b. Circumscribed abscess. 

c. General peritonitis. 

1. Simple Catarrhal Appendicitis. 

There can be no doubt but that the mucous 
membrane of the appendix is subject to catarrhal 
inflammation, precisely in the same manner in 
which this condition occurs in other mucous mem- 
branes, especially as it is continuous with the 
mucous membrane of the colon which is frequently 
in a condition of catarrhal inflammation, espe- 
cially if the patient is suffering from constipation 
or from diarrhea. 

So long as the appendix is free from any form 
of obstruction, in other words, so long as the 
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mucus secreted on account of the catarrhal inflam- 
mation escapes readily into the cecum, a catarrhal 
condition here is undoubtedly of no importance 
whatever. A considerable amount of mucus may 
accumulate and its expulsion into the cecum may 
give rise to slight colicky pains, but these will 
subside readily and there may not even be any 
tenderness present upon palpation after this slight 
pain has subsided. 

In itself, then, the catarrhal inflammation is 
quite unimportaat. It is, however, entirely dif- 
ferent as regards subsequent developments. The 
mucus present may accumulate and become inspis- 
sated, or it may form around a particle of fecal 
matter, first into a soft mass and as this dries out 
into a hard concretion or enterolith. This may, 
in turn, by pressure, cause an abrasion and we 
have the condition described under the next 
heading. 

2. Ulceration of the Mucous Membrane. 

The deeper tissues are now no longer perfectly 
protected against infection, and it will require 
only an accidental change in the condition to 
cause very severe trouble. So long as drainage 
from this ulcer is perfect it is almost as harmless 
as if it were outside the body, unless it approaches 
the peritoneal covering of the appendix wall on 
account of its increasing depth; but if the edema 
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about the edges of this Nilcer is sufficient to cause 
an occlusion of the lumen on the cecal side, there 
is at once an accumulation in the cavity of the 
appendix which causes pressure agajnst the weak- 
ened wall at the point of the ulceration, which may 
result in perforation. 

I have repeatedly observed this condition in 
which the lumen was closed by edema. It has 
seemed to me that this condition is most likely to 
occur if the patient takes an unusually large or an 
especially indigestible meal. 

Again, the enterolith may become wedged in the 
cecal end of the appendix, acting in the manner 
of a ball-valve, closing the lumen entirely and giv- 
ing rise to a condition practically the same as that 
described above, with precisely as serious results. 

It is not rare to find a slight ulcer directly 
underneath an enterolith, in cases in which there 
have been most excruciating colicky pains and in 
which one will find, upon opening the abdomen, 
a small circumscribed gangrenous area. It seems 
likely that the irritation of the enterolith upon the 
abraded surface gives rise to spasmodic contrac- 
tions of the circular muscles of the appendix, and 
that we have a condition very similar to that pres- 
ent during the passage of a renal or a biliary 
calculus, and that the gangrene is due to crushing 
of the infected tissues at the bottom of the ulcer. 

Fowler,*^ and others, claim that this comparison 
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is not admissible on account of the frequent 
absence of circular muscular fibers in the ap- 
pendix, but as I have stated in discussing the 
anatomy of the appendix, this is a mistaken idea 
for I have invariably found the circular muscle 
fibers present, except in circumscribed parts of the 
walls of appendices which had recovered after a 
gangrenous destruction of a portion of the organ. 
Catarrhal appendicitis must then be looked 
upon as an exceedingly serious condition in its 
consequences, because in many cases it will result 
ultimately in the condition described under the 
third heading: 

3. Ulceration with Pebfoeation. 

If the ulceration has progressed slowly to the 
point of perforation, the latter condition may still 
be comparatively harmless because the tissues 
surrounding the appendix, especially the omen- 
tum, will have surrounded and consequently 
isolated the appendix, and the result will be a 
circumscribed abscess. 

The same condition may result in case the per- 
foration occurs suddenly, as will be shown later in 
discussing methods of treatment, but it may be 
much more serious because the infectious contents 
of the distended appendix may be forced into the 
general peritoneal cavity, causing general peri- 
tonitis which will be considered presently. 



CLASSIFICATION. 49 

4. Gangrene of the Mucous Membrane. 

Instead of forming an nicer the catarrhal con- 
dition may remain uniform, and in casie the 
enterolith becomes wedged in some narrower 
portion of the lumen, it may give rise to spasmodic 
contractions like those described above and the 
pressure may cause a circumscribed gangrene of 
the mucous membrane of the appendix. 

On the other hand, the cecal end of the lumen 
may become occluded, and the pressure resulting 
from the distension of the cavity, thus formed, 
with septic material may cause a gangrene of the 
entire mucous lining of the appendix. It is likely 
that this condition is not very uncommon, but 
that usually by the time the abdomen is opened the 
infection, together with the pressure, have caused 
the gangrene to extend to the other coats of the 
appendix. My reason for believing this to be the 
case is based upon the fact that in patients upon 
whom I have operated very soon after the begin- 
ning of the attack, I have found this condition 
repeatedly, while in patients operated upon later 
I have found the entire organ gangrenous. 

The mucous membrane invariably contains 
micro-organisms when it is found in this con- 
dition, but with these always present in the lumen 
of the appendix this would undoubtedly be true 
even if they had nothing whatever to do with 
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causing the gangrene — ^in other words, if the 
gangrene were due entirely to the pressure caused 
by the accumulating fluid. We know, however, 
that if the accumulating fluid were sterile it would 
form a large cyst and there would be no necrosis 
of the lining of the appendix. 

We have an analogous condition in the gangrene 
of the mucous membrane lining the gall bladder if 
pathogenic micro-organisms are present, and the 
formation of a hydrops or cyst of the gall bladder 
when they are absent, the bili-ary duct being 
occluded in both instances. 

That this is a serious condition is easily under- 
stood when one remembers that the mucous mem- 
brane is the only protecting tissue there is 
between the septic contents and the peritoneal 
cavity. As soon as this has been destroyed by 
gangrene it is only a question of a short time 
when the general peritoneal cavity will be infected. 

5. Gangrene op the Appendix. 

This condition may occur as described above or 
it may result from a septic thrombosis of the 
vessels supplying the appendix. This may occur 
from the invasion of the vessels by micro-organ- 
isms from an ulcer near the vessel affected; or it 
may result from pressure upon an enterolith in 
the lumen of the appendix. It is most likely that 
the presence of an enterolith in the narrow portion 
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of the lumen of the appendix will cause edema 
by interfering with the circulation and this will, 
of course, increase the pressure, etc. 

There can be no doubt but that the irritation 
present frequently gives rise to spasmodic con- 
traction of the circular muscle fibers and that this, 
in turn, causes the excruciating, colicky, spasmodic 
pains. This, I believe, is shown by that fact that 
when gangrene has actually occurred these pains 
subside and the patient is very comfortable until 
the subsequent peritonitis gives rise to a pain dif- 
ferent entirely in its character. 

I have frequently removed an appendix in which 
this condition was present. A calculus was 
tightly grasped by the appendix which was con- 
gested and edematous throughout, and in which 
there was a point directly opposite the enterolith 
which was beginning to become necrotic ; there 
was no pulsation in the appendiceal artery and the 
veins were enormously distended with blood. I 
have seen these appendices in various conditions, 
from this point to absolute necrosis. 

I have observed that much depends upon the 
blood supply of the appendix. If there is a broad, 
loose mesentery which extends to the tip of the 
appendix I have never seen the entire appendix in 
a condition of gangrene, but I have frequently 
seen a circumscribed area of gangrene usually at 
a point opposite the attachment of the mesentery. 
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and I have seen in a few eases a gangrene of the 
entire appendix for a distance of half an inch, 
with the portion on either side simply inflamed 
but not gangrenous. This has also occurred in 
cases in which this form of a mesentery was pres- 
ent; if, on the other hand, the mestentery is very 
narrow or if it does not extend to the tip of the 
appendix, gangrene of a large portion, in fact, 
usually the entire portion of the appendix which 
is beyond the attachment of the mesentery and at 
the same time beyond the end of the enterolith, 
will become gangrenous and if the mesentery is 
absent or very narrow and the enterolith is incar- 
cerated near the cecal end of the appendix, the 
entire organ is likely to become gangrenous. 

Any portion of the body which is supplied by 
but one artery must necessarily become gangre- 
nous if this artery becomes occluded by a thrombus. 
This accounts for the fact that an appendix may 
be found gangrenous without having an occluded 
lumen, nor an ulcerated mucous membrane, nor an 
enterolith to cause pressure. 

In operating upon early cases of appendicitis I 
have several times found a great amount of dis- 
turbance in the appendix, in which an enterolith 
was about to be forced into the cecum. In three 
instances the appendix showed an advanced con- 
dition of edema while it contained no foreign 
body, but upon palpating the cecum I found the 
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enterolith which had been forced into this cavity 
during the appendiceal colic or, possibly, during 
the relaxation which accompanied the anesthesia. 

Two years ago I observed the following case 
which shows that gangrene may be imminent but 
may be averted under favorable conditions: An 
otherwise strong, healthy, young baker, 23 
years of age, who had experienced unimportant 
colicky pains a few times previously, which he 
attributed to indigestion, suffered from most 
excruciating pains in the region of the appendix, 
at 8 p. m. There was also a diffuse pain extend- 
ing over the entire abdomen. I saw him at 11 
p. m. He lay doubled up in bed screaming at the 
top of his voice every few minutes when the 
paroxysms of pain occurred. I had him taken to 
the hospital at once, gave him four ounces of 
olive oil, and half a grain of morphia hypoder- 
mically. It was about midnight when he arrived so 
I decided to wait until daylight to perform the 
operation. The morphin quieted the pain and 
toward morning he seemed to have recovered 
entirely from his attack, although he was still 
tender upon pressure and the muscles over the 
appendix were tense. 

I feared that perforation had taken place 
although at that time I had never seen a case of 
perforation so soon after an attack, and regretted 
the fact that I had not operated in the middle of 
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the night. Upon opening the abdomen I found 
the appendix severely congested and entirely sur- 
rounded by a delicate film of leucocytes, which 
filled the space between the appendix and the 
omentum which surrounded it. 

Upon removing the appendix I found a small 
circumscribed area of mucous membrane, half an 
inch from its cecal end, which was exceedingly 
dark and almost gangrenous. This was undoubt- 
edly the point at which the enterolith had been 
incarcerated which had been permitted to escape 
into the cecum, by the relaxation of the circular 
muscle fibers of the appendix subsequent to the 
administration of the hjrpodermic injection of 
morphia. As soon as the enterolith had escaped 
into the cecum, where it was found, the pain 
ceased, the edema began to subside, the circulation 
became re-established and all that was left was the 
accumulation of leucocytes which had wandered 
around the appendix to protect the general peri- 
toneal cavity. 

It is reasonable to suppose that within a few 
days the tenderness upon pressure, and the hard- 
ness of the abdominal muscles would have subsided 
and the patient would have been well, temporarily 
at least, without an operation. On the other hand, 
had the enterolith remained in its former location 
for twelve or twenty-four hours longer, a gangre- 
nous appendix would imdoubtedly have resulted. 
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I believe, however, that it is compaxatively 
seldom that relief comes in the maimer described 
in this case, because usually the enterolith is not 
near enough the cecal end to escape, but it must be 
recognized as one of the many possible results. 

Fowler and others have observed cases in which 
a contortion of the appendix, in itself, has given 
rise to gangrene. Undoubtedly the appendiceal 
artery can be entirely closed in this manner, espe- 
cially if the appendix is unusually long and the 
mesentery either absent or especially narrow. I 
have observed cases in which a twisted appendix, 
containing at the same time an enterolith, became 
gangrenous but I have never seen a case in which 
the contortion alone caused this condition; never- 
theless, I believe that the observers mentioned 
above are undoubtedly correct in their statement. 

If the gangrenous appendix is removed early 
there may be no infection of the surrounding 
tissues, and the patient may recover precisely as 
though a normal appendix had been removed. On 
the other hand, if it is left in the peritoneal 
cavity it will, usually, within twenty-four or forty- 
eight hours give rise to peritonitis because it will 
become permeable to the pathogenic micro-organ- 
isms contained in its lumen. 

As has been stated before, Ziegler "^ has shown 
that a certain number of colon bacilli may be placed 
in the abdominal cavity without causing any die- 
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tui;bance, provided the latter is perfectly normal. 
This, however, is not the condition here because 
the micro-organisms are introduced in enormous 
numbers in the presence of a considerable amount 
of necrotic tissue. 

If the tissues are not disturbed the gangrenous 
appendix will invariably be surrounded by the 
omentum, and this by the coils of small intestines, 
and the infection will be likely to remain circum- 
scribed giving rise to an abscess which may 
rupture into the cecum, the small intestine or 
the general peritoneal cavity, or the tissues of the 
abdominal wall may become edematous and the 
abscess may open spontaneously through the 
abdominal wall, with or without the assistance of 
the surgeon. Or it may follow the fascia of the 
iliacus muscle and point below Poupart's liga- 
ment, or it may follow the connective tissue behind 
the ascending colon and the liver and open into a 
bronchus, or give rise to an empyema of the chest. 

If, however, there is free peristaltic motion of 
the small intestines, the omentum may be drawn 
away from the infected appendix and the 
infectious material may be distributed throughout 
the peritoneal cavity, and give rise to an extensive 
peritonitis. 

6. Infection of the Peritoneal Cavity. 

Infection of the peritoneal cavity may occur 
through the unbroken wall of the appendix, as has 
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been shown experimentally and observed clinically 
many times. 

There is a marked difference in the virulence of 
the microbes in different patients and under dif- 
ferent conditions. 

Roger and Josu6 have demonstrated experi- 
mentally that the colon bacillus becomes more 
virulent when incarcerated in the lumen of the 
appendix by the closure of its cecal end. This 
may account^ in a measure, for the difference in 
severity in the course of apparently similar cases. 

I believe, however, that much more depends 
upon the condition of rest or motion of the small 
intestine. If the small intestine is quiet so that 
it will not disturb the omentum, I believe that the 
leucocytes which will accumulate about the 
inflamed appendix, which has been surrounded by 
the omentum, will be much more likely to reduce 
the virulence of the micro-organisms than if the 
latter were scattered all over the peritoneal cavity. 
Moreover, micro-organisms of any kind lose 
rapidly in virulence if they are confined in a small 
space surrounded by tissues well supplied with 
blood vessels, and there could scarcely be found in 
the human body a structure better jfltted to bring 
about this result than the omentum. 

I believe that this accounts for the fact that we 
so frequently find in autopsies, or during laparoto- 
mies, appendices which had been destroyed to a 



58 APPENDICITIS. 

eonsiderable extent by infiammatioii which had 
cause aay irritation by eating too freely or eating 
completely subsided, leaving only a greater or less 
amount of connective tissue to mark its location. 
For a number of years I have examined the ap- 
pendix in each patient upon whom I have per- 
formed an abdominal section for the relief of vari- 
ous intra-abdominal conditions^ and have fre- 
quently found conditions which plainly showed 
that a long time previously the patient had suf- 
fered from a gangrenous appendicitis^ when there 
was absolutely nothing in the history to indicate it. 
Usually in these cases, if the patient^s mother is 
living she will recall that when a child the patient 
suffered from inflammation of the bowels, but that 
this was so long ago it had been entirely forgotten, 
and the patient has no knowledge of this portion of 

the history. 

7. Peritonitis. 

Peritonitis is an inflammation of the perito- 
neum, which is due to infection. In appendicitis 
it may come about in any one of the ways enu- 
merated in the above classification. It simply indi- 
cates that in some manner one or more of the 
varieties of pathogenic micro-organisms, described 
above, have succeeded in passing through the wall 
of the appendix. This may have occurred me- 
chanically through a perforation. If this has oc- 
curred suddenly before the natural protector of 
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the appendix — ^the omentum — ^has had an oppor- 
tunity to apply itself about the inflamed appen- 
dix and become adherent, forming a kind of 
pouch, the result will depend upon three con- 
ditions; first, the amount of septic material ex- 
pelled; second, the Tirulence of the micro-organ- 
isms present, and, third, the distribution of this 
material by the motion of the small intestines. 

Fortunately for the patient these sudden per- 
forations are not so very numerous. They occa- 
sionally occur in the cystic appendix of Talamon,*® 
and the appendicitis obliterans of Senn.*^ 

In this class of cases the cecal end of the appen- 
dix has been entirely occluded, and there has been 
an accumulation of infectious material in the 
lumen beyond this point of obliteration. These 
patients have all experienced more or less severe 
attacks of appendicitis at some previous time 
and they are almost never perfectly well and are 
constantly reminded of the fact that they have a 
troublesome appendix. 

At the present time most of these appendices 
are removed in the interval between attacks and, 
consequently, these sudden perforative appendi- 
citis cases resulting in violent peritonitis are not 
so common as formerly. 

Peritonitis always occurs when there is local or 
general gangrene of the appendix, unless the lat- 
ter is removed before any of the pathogenic micro- 
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organisms have escaped through its walls, i. e., in 
all of these cases which have not been operated 
upon within the first twenty-four to forty-eight 
hours after the beginning of an attack. 

From the anatomical difference in the difiEerent 
appendices it is clear that it may require much 
longer for one appendix to become permeable than 
another. This is especially true regarding the ar- 
rangement of the mesentery of the appendix. The 
wider and longer this is in comparison with the 
length of the appendix the more resistance will 
the latter offer to the invasion and transmission of 
micro-organisms. 

Here, again, the severity of the peritonitis will 
depend upon the three conditions mentioned 
above. In this case, however, it seems to me that 
if the small intestines are kept at rest the perito* 
nitis must, necessarily, be limited, because there is 
always a considerable interval between the time of 
slight primary infection and the liberation of a 
considerable amount of septic material. 

A third and less frequent infection of the 
peritoneum occurs by the promotion of localized 
abscesses through the wall of the appendix, and 
the infection of the peritoneum from one of these 
located sub-peritoneally. In other words, we have 
here metastatic abscesses in the walls of the ap- 
pendix and infection of the peritoneum from one 
of these. Hawkins describes this condition very 
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clearly, and I believe this accounts for the presence 
of peritonitis in some cases in which the dis- 
turbance in the appendix seems scarcely sufficient 
to account for the inflammation. Fenger de- 
scribes a condition in which there are numerous 
minute subserous abscesses, showing that the in- 
fection may extend sub-peritoneally. 

Another and a very severe form of peritonitis 
accompanies a condition which is rare, but occurs 
with such violence that it is not easily forgotten 
when once observed. It accompanies or results 
from a septic thrombo-phlebitis of the veins in the 
mesentery of the appendix and the commimicating 
branches. The last cause for a diffuse peritonitis 
results from the bursting of a circumscribed ab- 
scess into the general peritoneal cavity. I believe 
that this is practically always avoidable by limit- 
ing the motion of the small intestines, as will be 
shown later, so that they will apply themselves to 
the omentum which surrounds the localized ab- 
scess, and by draining the localized abscess when 
it appears. 

The following experience has taught me that at 
times it requires but a small amount of force to 
cause such a rupture. 

A patient, fifty-six years of age, came under 
my observation about the tenth day of his illness. 
He had a well marked circumscribed abscess in the 
right inguinal region which was very prominent. 
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and could be easily outlined by percussion. He 
was being anesthetized, but struggled slightly as 
he was almost under the influence of the anes- 
thetic, when suddenly the prominence in his ab- 
domen disappeared. The operation, which fol- 
lowed immediately, demonstrated the rupture of 
the abscess into the general peritoneal cavity, 
which had occurred under my observation. 

Clinically, I believe it is most convenient to con- 
sider appendicitis as acute, chronic and recurrent. 
The acute attack may subside entirely so far as 
clinical symptoms are concerned, for a time at 
least, or it may give rise to a condition which 
leaves the patient constantly conscious of the fact 
that he is not perfectly well. He may suffer from 
the pain in the region of the appendix, which in- 
creases whenever there is any digestive disturb- 
ance, when there is a little pressure from gas, when 
he is physically exhausted, or upon making a 
special exertion; in other words, it may result in 
a condition of chronic appendicitis. 

Pathologically, one will find in these patients 
the cicatricial tissue which has taken the place of 
the tissues destroyed by the inflammation during 
the acute attack, or, one will find more or less 
extensive adhesions resulting from the destruction 
of the peritoneum during this attack. The cica- 
tricial tissue may be confined to the mucous lin- 
ing of the appendix or it may extend through all 
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of the layers of the appendix, or it may include 
portions of the surrounding structures which were 
also destroyed during this attack. If limited to 
the mucous membrane of the appendix it may give 
rise to a partial occlusion which will, in itself, only 
interfere with the drainage of the cavity of the 
appendix; but it may cause a complete occlusion 
at any time if the remaining portion of the mucous 
lining becomes engorged on account of an acute 
congestion or edema, or if an enterolith becomes 
wedged into this narrowed point. 

I have frequently observed that patients with 
this form of appendicitis will remain entirely free 
from unfavorable BymptomB if they avoid all 
irritation of their alimentary canal, but if they 
cause any irritation by eating too freely or eating 
indigestible food, especially when physically ex- 
hausted, they experience an acute exacerbation at 
once, especially if at the same time they are con- 
stipated. Deaver^*' says: "I am positive that 
acute indigestion plays a very important role in 
the etiology of appendicitis." Lange^® attributes 
the frequency of appendicitis in this country to 
bad habits in eating. Many other observers are 
quite as positive on this point, and to my mind 
it is perfectly clear that the irritation and conse- 
quent congestion caused in this manner brings on 
recurrent attacks. 

In case the principal pathological result of an 
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acute appendicitis is more or less extensive ad- 
hesions of the appendix to the surrounding struc- 
tures, the clinical symptoms consist simply in 
those with which we are familiar in patients suf- 
fering from chronic indigestion, because the ad- 
hesions usually interefere with the normal, unin- 
terrupted passage of gas and food through the 
alimentary canal. 

Deaver attributes the pain and digestive dis- 
turbance to compression of branches of the sym- 
pathetic plexus included in the cicatricial tissue, 
but it seems likely to me that the mechanical ob- 
struction of the alimentary canal has much to do 
with this. To this mn^t be added the fact that 
during the acute attack of appendicitis the small 
intestines frequently become so enormously dis- 
tended that it requires a long time after recovery 
to regain their normal tone. 

It is rare for an acute attack of appendicitis to 
subside unoperated without leaving one or more 
of the pathological conditions briefly described 
above, and it is plain that with these present the 
patient must be much more liable to a future at- 
tack than he was primarily. In fact, many of the 
best observers with the largest experience think 
that recurrence in these cases is the rule and com- 
plete recovery the rare exception. 

An acute appendicitis which remains unop- 
erated must, consequently, as a rule result in death 
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or in a chronic appendicitis^ in which condition it 
will continue to give rise chiefly to digestive dis- 
turbances, unless it results in a recurrent appen- 
dicitis on account of the presence of one or more 
of the conditions described above. 
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CHAPTER V. 

SYMPTOMS. 

I believe that the four cardinal symptoms^ 
which have been repeated so often that they are 
practically known to every physician and snrgeon^ 
will siifB.ce in making a diagnosis except in rare 
cases^ provided the physician or snrgeon has once 
become familiar with these symptoms by clinical 
observation. 

It is the actual clinical observation which en- 
ables one to make a diagnosis in acute appendicitis 
rather than a knowledge of the scientific facts 
involved. In other words^ a physician who has 
observed a number of patients suffering from ap- 
pendicitis^ and has been convinced of the correct- 
ness of his diagnosis by seeing the gangrenous ap- 
pendix removed^ is much better able to make a 
diagnosis independently in the future than he was 
when he depended upon a description of the symp- 
toms. 

1. Pain. — ^As a rule^ an acute attack begins 
with a sudden pain^ usually located^ more espe- 
cially^ in the vicinity of the umbilicus^ but extend- 
ing over the entire abdomen — more marked^ as a 
rule^ in the upper portion of the abdomen^ hence. 
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the patient generally imagines at first that he is 
suffering from gastritis. 

This pain is more or less spasmodic in character 
subsiding and reappearing in what has been de- 
scribed as a wave-like manner. There is an 
accumulation of gas^ and as this moves about the 
paroxysms of pain are increased. Usually within 
twelve or twenty-four hours the pain becomes 
more and more localized in the right inguinal 
region. If the patient has received any food by 
the mouth the paroxysms of pain are more 
numerous^ and the patient describes his condition 
as one in which he feels that the pain is largely 
due to the fact that gas is trying to pass some ob- 
struction. 

Undoubtedly the congestion in the vicinity of 
the ileocecal valve extends to this mechanism and 
it remains closed and prevents the passage of gas. 
Probably this is the physiological method of secur- 
ing rest for the inflamed part. I have repeatedly 
operated upon patients in whom there was com- 
plete obstruction to the passage of gas and feces^in 
whom there was absolutely no cause for this aside 
from the congestion in the vicinity of the ileo- 
cecal valve. 

After the first day the patient will almost always 
locate the pain in the region of the appendix. 
There is usually still tenderness over the entire 
abdomen^ but the intense pain is localized near a 
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point half way between the nmbilicns and the 
right anterior superior spine of the ilium — ^Mc- 
Burney^s point. 

2. Tenderness. — Prom the beginning of the 
attack and throughout the duration of the acute 
disease there is tenderness upon pressure on the 
abdomen over the location of the appendix, espe- 
cially if the pressure is made with one finger. As 
was stated before, the appendix is not always in 
the same location, but it is much more commonly 
underneath McBumey's point than in any other 
location, consequently, one can usually count upon 
finding tenderness upon pressure at this point. 

3. Nausea and Vomiting. — ^The localized con- 
gestion in the vicinity of the ileocecal valve pre- 
vents the natural passage of gas and intestinal 
contents from the ileum into the cecum, and this, 
in turn, interferes with the physiological process 
of digestion of the food which has been taken into 
the stomach. We have, consequently, the same 
reason for return peristalsis that is present in any 
other form of mechanical intestinal obstruction. 
This condition gives rise, primarily, to a feeling of 
nausea; and, secondarily, if the condition is not 
changed, the imdigested, decomposing food is 
forced back into the stomach by the persistent re- 
turn peristalsis and tiiere gives rise to vomiting, 
precisely as any other similarly nauseating sub- 
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stance would were it taken into the stomach 
through the mouth. 

That this theory is correct is proven by the fact 
that if the substance which has accumulated in 
the stomach in this manner is removed, by wash- 
ing out the stomach thoroughly and carefully 
through a stomach tube, the vomiting does not 
recur unless the same condition is brought about 
again by placing more food in the stomach, which 
will, of course, again decompose. It happens oc- 
casionally that not all the contents of the small 
intestine has been washed away by the first gas- 
tric lavage, and that this has to be repeated, but 
this is exceedingly rare unless food is given. 
Many physicians of my acquaintance have doubted 
this at first, but all who have carried out this plan 
have been convinced of its correctness. 

This symptom accompanies another symptom 
which is frequently classified separately, namely, 
the symptom of intestinal obstruction to the 
passage of gas and feces. Of course, the nausea 
and vomiting are the result of the obstruction. 
Later on in the disease the same symptoms may 
result from the absorption of products of decom- 
position through the peritoneum. 

4. Rigidity of the Abdominal Muscles Over- 
lying the Appendix, — This symptom is of the 
greatest importance because it frequently enables 
one to make an early differential diagnosis between 
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appendicitis^ gastritis^ salpingitis and biliary or 
renal colic. 

If one has frequently observed patients suffer- 
ing from appendicitis one can almost always make 
a positive diagnosis from the above symptoms at 
the beginning of an attack. 

Aside from these symptoms one usually discov- 
ers a swelling in the vicinity of the appendix. 
This is due, at the beginning of an attack, to the 
placing of the omentum around the diseased organ 
and the small intestines around the omentum, 
and to the contraction and consequent thickening 
of the overlying muscles. Later on there is a still 
further increase, due to the edema which occurs, 
and still later to the accumulation of pus if the 
process progresses to suppuration. 

A few times I have f oimd the ileum and cecum 
filled with fluid, but usually they are empty or 
filled with gas. In the first case the sound is per- 
fectly fiat upon percussion and there may even 
be fiuctuation if the patient has especially thin 
abdominal walls. It is not possible to make a 
differential diagnosis between this condition and 
the presence of an abscess. If the intestines are 
filled with gas there is resonance upon percussion. 
If they are entirely empty, which is not a com- 
mon condition, the percussion sound is dull. I 
have found the cecum filled with fecal material in 
only a few cases, consequently I do not believe 
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that the swelling practically ever depends npon 
this condition. 

The theory of Sahli^ and others, that the swell- 
ing is always an indication of the presence of pns, 
has been disproven repeatedly by finding simply 
an acutely inflamed appendix snrronnded by a 
mass of omentum in cases operated upon a few 
hours after the beginning of an attack. There 
can be no doubt but that another day or two would 
have produced pus, but I am certain that the 
swelling precedes suppuration. 

There is, however, a difference between the 
swelling to be noticed occasionally at the begin- 
ning of an attack, and the definite tumor which 
accompanies the accumulation of considerable 
quantities of pus. 

Temperature. — The earlier writers laid much 
stress upon the presence of an elevation of the 
temperature. It is a fact that unless the patient is 
operated on early he is very likely to develop a 
temperature above the normal, which may remain 
below 100** P. or reach as high as 105** P., but 
from the standpoint of diagnosis there can be no 
more treacherous symptom. A very high tem- 
perature usually means a grave condition, but a 
low temperature does not ensure the slightest de- 
gree of safety. I believe that more appendicitis 
patients are lost unnecessarily because the attend- 
ing physician is not alarmed on account of the 
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absence of a high temperature^ than for any other 
reason with the possible exception of the per- 
nicious plan of feeding appendicitis patients. 

If there is one point in diagnosis which is mis- 
leading in appendicitis it is a low temperature. 

Pulse. — ^The pulse is useful as a rule in making 
an absolutely hopeless prognosis. A pulse which 
becomes suddenly very rapid^ thread-like and un- 
certain indicates a very grave condition. It must^ 
however, be remembered that the grave condition 
has usually already advanced to an almost hope- 
less degree before it is indicated by the pulse; 
hence^ one who depends upon the pulse as a guide 
to his treatment is very likely to have sad ex- 
periences. 

If the pulse remains uniform and not above 
100 beats to the minute, the patient is usually not 
in danger at that particular moment but, unfor- 
tunately, if one waits for the pulse to give the 
indication for treatment one is very likely to find 
that the change in the condition of the pulse 
comes too late to be of any value to the patient. 
It is for this reason that one so frequently meets 
appendicitis patients in a dying condition whose 
pulse and temperature had been in no way alarm- 
ing until just before the hopeless condition began. 

The tongue is practically always coated, and 
as the disease progresses it is likely to became 
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iovl, but its appearance has practically no valne 
with reference to diagnosis and prognosis. 

Tympanites, — There is distinct difference be- 
tween the tympanites which occurs at the begin- 
ning of an attack and that which occurs later. 
The tympanites which occurs early I believe is due, 
as has been stated above, to the physiological ef- 
fort of the ileocecal valve to secure rest for the 
diseased part. The gas will be forced on by the 
peristaltic action of the small intestine until it 
reaches the ileocecal valve, which remains so 
closely contracted that none can pass. This causes 
the primary tympanites, because gas will con- 
stantly form and only a portion of it is gulped 
up from the stomach, the remaining portion in- 
creasing the distension. 

If the contents of the stomach are now washed 
away, and no new food is taken so that there can 
be no further decomposition and, consequently, 
no new formation of gas, then the tympanites al- 
most invariably subsides and does not reappear 
unless food is taken before the inflammation in 
the appendix, and the consequent irritation in the 
region of the ileocecal valve, has disappeared. 

It is quite different with the late tympanites. If 
the patient receives even small amounts of liquid 
food during an attack of appendicitis the tym- 
panites will persist, provided the disease is suffi- 
ciently severe to prevent the passage of gas freely 
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throngli the fleocecal Talve. This may in itself 
distend the intestines to so great an extent that 
they will lose their tone^and they may even become 
permeable to the passage of micro-organisms 
through their walls. They then have the appear- 
ance of intestines which have become enormonsly 
distended and, in fact, permeable to micro-organ- 
isms in strangulated hernia. This form of tym- 
panites may still subside if the contents are re- 
moved by gastric lavage and no further food is 
taken. 

If, however, the tympanites is due to a diffuse 
septic infection of the peritoneal cavity, the con- 
dition is much more grave and but rarely sub- 
sides. This form of tympanites must be looked 
upon as one of the gravest symptoms in the course 
of this disease. It is usually accompanied by 
another symptom which is equally grave, namely. 

The Anxious Pinched Facial Expression. — ^This 
must be seen to be appreciated and when once 
seen it will easily be recognized. It is always ac- 
companied with great restlessness. 

Eegarding the severe form of tympanites ac- 
companying diffuse peritonitis, I must draw atten- 
tion to a condition described by AUingham, which 
is of great importance. A digital, rectal exam- 
ination will demonstrate that the sigmoid flexure 
is thoroughly distended with gas. 

It frequently happens that the congestion ac- 
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companying menstruation is sufficient to give rise 
to an acnte^ thongli usually mild^ recurrent attack 
of appendicitis. I have observed patients who suf- 
fered severe pain in the region of the appendix 
during each menstrual period but were quite free 
from pain at all other times. Upon opening the 
abdomen I have found enteroliths in the appendix, 
with a narrowed cecal end or adhesions inter- 
fering with the circulation, or a cystic appendix. 
In many of these cases the Fallopian tubes are 
involved only secondarily, having been infected 
with pus, from an appendiceal abscess, which 
found its way into the vicinity of the fimbriated 
extremity of the tube. In painful menstruation, 
which affects the right side more especially, it is 
always wise to bear in mind the possibility of an 
appendiceal infection as a cause. 

Extreme Contraction of the Muscles of the 
Abdomen, — Occasionally in very muscular patients 
the abdomen is absolutely hard and flat from the 
beginning of an attack of appendicitis. These 
patients usually vomit violently from the onset 
of the disease until the alimentary canal is empty, 
and unless opium is given to overcome the spas- 
modic condition, or an operation is performed, 
the patient is usually too ill to again take food. 
This seems to be an unufiual effort on the part 
of nature to secure rest for the diseased part, 
and it is not in itself an especially bad symptom. 
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but indirectly it may be because the patient with 
this symptom is especi&Uy liable to receive a 
hypodermic injection of morphia^ which may make 
any amount of mischief possible. 

In these patients another symptom is also espe- 
cially marked, although this is usually present in 
severe cases of appendicitis, namely, costal respira- 
tion, which naturally favors the tendency to im- 
mobilize the inflamed part. 

The Boat-Shaped Abdomen. — ^Later on in the 
disease, especially in patients suffering from very 
diffuse adhesions, the above condition may give 
rise to strongly sunken abdominal walls, giving 
rise to the scaphoid abdomen. This is not a grave 
symptom but it usually indicates an especially 
tedious convalescence. 

IrritabUity of the Bladder, — ^If the appendix 
extends down into the pelvis, or if it becomes 
adherent directly over the ureter, there is likely 
to be a more or less marked irritability of the 
bladder. There may be retention of urine or fre- 
quent desire to evacuate the urine, or pain in the 
region of the bladder. This condition can usually 
be accounted for by the presence of adhesions. 

Flexion of Right Thigh, — ^In many cases the 
right thigh is drawn up. In these cases there 
are adhesions or an abscess implicating the psoas 
or iliacus muscles. I have occasionally seen pa- 
tients, especially children, who exhibited this 
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symptom in whom it was difficult to differentiate 
between chronic appendicitis and psoas abscess. 

Leucocytosis. — ^Richardson, and others, have 
made extensive observations which show that there 
is an increase in the number of leucocytes in the 
blood in case of perforative appendicitis. This is 
undoubtedly an interesting fact, but it can hardly 
be considered of value clinically. 

Symptoms of Chronic Appendicitis. 

It is very important to be able to recognize the 
symptoms of chronic appendicitis because, as has 
been shown before, these frequently result in the 
most violent form of acute appendicitis. I will 
describe one of the cases which I had observed 
for a number of months before his acute attack, 
and in whom I was able to determine the exact 
condition present by making an abdominal sec- 
tion. TJsually these patients are observed by one 
physician during the chronic condition and by 
another, generally a surgeon, at least during a 
part of the violent acute attack. 

This patient, a strong, otherwise healthy young 
man, complained of indigestion and gaseous dis- 
tension of the stomach and intestines. A physical 
examination revealed nothing but a dilatation of 
the stomach and a slight general enteroptosis. The 
patient occasionally had very slight colicky pains 
in the region of the stomach, but I failed to lay 
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any especial stress upon this. The abdominal 
walls were thick and I could not detennine any 
pathological condition in the region of the ap- 
pendix. This patient was repeatedly examined 
carefully by competent physicians during a period 
of about two years, but no one could demonstrate 
the presence of appendiceal disease. There was 
later a very violent acute attack of appendicitis, 
with diffuse peritonitis resulting from a perfora- 
tion due to the presence of an ulcer caused by a 
fecal concretion the size and shape of a large date 
seed. The cecal end of the appendix was very 
much narrowed so that the enterolith could not 
escape into the cecum. The appendix was uni- 
versally adherent. It was perforated an inch from 
the cecal end and the enterolith was found out- 
side of its lumen. I had not seen the patient 
for two months previous to the acute attack, nor 
for ten days after the beginning of the acute at- 
tack, but his condition had been practically xm- 
changed for two years, except for the fact that the 
remedies he took from time to time made him 
somewhat more comfortable temporarily. During 
this time, however, he was never sick but simply 
complained, as stated above^ of indigestion and 
gaseous distension and constipation. 

I have operated upon many patients suffering 
from perforated or gangrenous appendicitis who 
gave a very similar history. I have also operated 
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upon many cases of chronic appendicitis giving 
the same history^ with the exception that a slightly 
tender appendix could be palpated^ and found 
upon opening the abdomen a chronic catarrhal 
condition due to adhesions^ or with an enterolith 
or cicatricial constrictions in the lumen of the 
appendix. 

The above case I mention especially because 
it had been carefully observed by myself and 
a number of most excellent physicians^ some of 
whom stand especially high as diagnosticians and 
practitioners in the field of internal medicine. 

This patient undoubtedly carried the fecal con- 
cretion for many months in his appendix^ and 
the resulting irritation simply showed itself in 
these two symptoms. 

Chronic Indigestion and Constipation. — ^These 
two symptoms I have found present in nearly all 
cases of chronic appendicitis. In almost all of 
these eases one can find a tender appendix if one 
cauises a relaxation of the abdominal wall by gently 
pressing with one hand while one palpates with 
the other. Edebohls*^ has described a method 
fully which is usually very satisfactory. In many 
of these cases the history of an attack during 
childhood or early life can be elicited which is, 
of course, of great value in making a diagnosis of 
chronic appendicitis. 

I have frequently observed patients who were 
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not really ill but whose complexions were bad, the 
skin never being entirely free from bile pigment 
and frequently covered with acne, who were suf- 
fering from chronic appendicitis. The appendix 
contained enough septic material and being ulcer- 
ated was in condition to give rise to constant ab- 
sorption, so that they were never entirely free 
from septic absorption. Of course these patients, 
as a rule, are constipated and their general condi- 
tion could be attributed to this, but it has seemed 
to me that the constipation and the general con- 
dition were both due to the chronic appendicitis, 
because after removing an ulcerated and adherent 
or constricted appendix, containing enteroliths, or 
pus, the patient usually gains in weight and gen- 
eral health, his complexion improves and his con- 
stipation disappears. 
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CHAPTER VI. 

DIPFBRBNTIAL DIAGNOSIS. 

Acute appendicitis is most commonly mistaken 
for the following diseases in the order named : 

1, Gastritis, or gastric nicer; 2, enteritis; 3, 
gall-stone colic; 4, peritonitis, due to infection 
through the Fallopian tubes in women; 5, extra- 
uterine pregnancy; 6, renal colic; 7, perforative 
intestinal ulcer due to typhoid fever, tuberculosis, 
actinomycosis or carcinoma; 9, intussusception; 
10, strangulated hernia; 11, intestinal obstruction 
due to bands of adhesion. 

Other conditions, such as pleurisy, ovarian cyst 
with twisted pedicle and poisoning, have been mis- 
taken for appendicitis, but these mistakes are so 
rare that they need scarcely be considered except 
as curiosities. 

It cannot be denied that careful observers who 
are, at the same time, skilful diagnosticians with 
an enormous clinical experience have at times not 
been able positively to make a differential diagno- 
sis, in some special case, between some of these 
conditions. But, as will be shown later, with the 
possible exceptions of renal colic and enteritis, 
both the medical and surgical treatment which is 
indicated in these severe cases of appendicitis^ in 
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which a positive differential diagnosis is sometimes 
impossible^ is equally applicable for the condition 
for which it may have been mistaken^ so that the 
patient will not suffer from our inability to make 
a differential diagnosis in any particular case in 
which the diagnosis may be especially difficult. 

1. Appendicitis can usually be differentiated 
from gastritis because the greatest point of tender- 
ness on pressure is in the vicinity of the appendix, 
even though the primary pain seems to be located 
in the region of the stomach. The tenseness of 
the abdominal muscles is more marked directly 
over the seat of the appendix, and the tenderness 
in the region of the appendix upon deep pressure 
persists after the general abdominal pain has begun 
to subside. 

In a perforative gastric ulcer the shock is much 
greater and the abdomen becomes suddenly dis- 
tended. There is no peristalsis perceptible through 
the abdominal wall and the liver dulness disap- 
pears almost at once. 

2. In enteritis both pain and tenderness are 
diffuse, and if no food is given there is a diminu- 
tion of the severity of the symptoms over the entire 
abdomen. The greatest degree of tenderness is 
located over the center of the abdomen. There 
is also, usually, a distinct history of a severe irri- 
tation either by having the abdomen chilled or by 
taking an excess of iced drinks, or food which is 
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likely to cause an irritation of the mucous mem- 
brane of the intestines. 

3. Attacks of gall-stone colic due to contrac- 
tion of the gall-bladder upon large gall-stones, 
whose size prevent them from becoming engaged 
in the biliary duct and later on in the common 
duct, are especially likely to be mistaken for ap- 
pendicitis because of the absence of jaundice. In 
these cases there is, however, usually a history of 
dull pain in the region of the liver and under the 
right shoulder blade. Both pain and tenderness 
upon pressure are located in the region of the gall 
bladder, and they persist in this location. A hypo- 
dermic injection of morphin will usually make a 
gall-stone colic of this type subside within half an 
hour, leaving but little tenderness in any portion 
of the abdomen and not any over the appendix. In 
an acute appendicitis, though the pain may subside 
after the injection of morphin, the tenderness does 
not subside for fully twelve hours. 

It is, however, scarcely safe to depend upon this 
test unless, at the same time, absolutely no food 
of any kind is given, because the delay caused 
might easily be the means of permitting a gan- 
grenous appendix to perforate and cause a dan- 
gerous diffuse peritonitis. 

4. Peritonitis due to infection through the 
Fallopian tubes always begins in the lower part 
of the abdomen. There is usually a distinct his- 
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tory of an infection. The vaginal vault is always 
indurated in acute cases^ and there is especial ten- 
derness upon pressure in the region of the uterus. 

In chronic cases it is frequently very diflScult to 
make a differential diagnosis. It must be remem- 
bered that it is not at all rare to find the Fallo- 
pian tubes infected secondarily. Neither is it rare 
for the appendix to become infected secondarily 
from a pyosalpinx. I have reviewed the appendi- 
citis literature especially vith a view to throwing 
light upon this portion of the subject, and have 
found that not nearly enough attention has been 
given to the importance of infection of the Fallo- 
pian tubes from the appendix. I am certain that 
mistakes in diagnosis between these two conditions 
are not at all rare. 

During the past five years surgeons have fre- 
quently observed the fact that appendicitis may 
occur in patients suffering from an inflammatory 
condition of the ovaries and tubes. In reviewing 
the appendicitis literature I found a number of ar- 
ticles treating directly of this feature, while it 
is referred to occasionally in articles discussing the 
etiology and diagnosis of salpingitis. 

Most of these observers speak of the difficulty 
encountered in making a differential diagnosis. 
Fowler points out the fact that the proximity of 
the appendix to the adnexae may confine both ob- 
jective and subjective symptoms^ making differen- 
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tial diagnosis especially diflScult. Sonnenbiirg** 
discusses the frequency with which the two condi- 
tions are confounded, as well as the fact that they 
may occur together, but does not place appendicitis 
in a casual relation to inflammation of the adnexae 
with suflScient emphasis. Dr. Krueger,*' Sonnen- 
burg^s assistant, describes twenty-one cases in 
which his chief found the appendix and the ovary 
and tube simultaneously involved, giving an abun- 
dance of valuable experience, especially in the di- 
rection of diagnosis. Deaver** says that if the ap- 
pendix is very long and overhangs the brim of 
the pelvis, it may lead to disease of the pelvic 
contents. He cites a case in which ^^the right 
ovary was the seat of an abscess which had evi- 
dently been infected by the perforated appendix." 
Delageni^re**^ considers the disease of the appendix 
secondary to the inflammation of the uterine ap- 
pendages, in case they occur in the same patient. 
Borchardt** shows that there is a relation between 
the two conditions. 

Bemardbeig*^ reports an interesting case in 
which an appendicitis due to a foreign body in the 
organ coexisted with double salpingitis. PoUe has 
written fully on this condition. Barnsby*® shows 
that appendicitis may be caused by inflammation 
of the adnexae. Brooks,** as early as 1895, in the 
discussion of a paper by Robert Morris, stated that 
he had found both conditions in the same patient. 
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Eichelot*^* reports six cases in which the difEeren- 
tial diagnosis was impossible. Dr. Coe/* of New 
York, states that appendicitis occurs as a compli- 
cation of disease of the adnexae, and that the latter 
condition is sometimes secondary to the former. 
Howard Crutcher*** considers it likely that the ap- 
pendix has much to do with inflammation of the 
adnexae. Lennander^^ says that whenever appen- 
dicitis results in peritonitis in the iliac fossa and 
in the pelvis, it is plain that disease of the adnexae 
may result. Vautrin**' points out the similarity 
between appendicitis and pyosalpinx, and their in- 
tercurrent effect, but does not state clearly the ef- 
fect of one upon the other. 

In many of these patients in whom there is but 
a catarrhal appendicitis, possibly complicated with 
the presence in the appendix of a fecal concretion, 
the patient is not disturbed except during the 
period of menstruation, when the temporary con- 
gestion is suflBcient to increase the irritation in 
the appendix, as well as in the Fallopian tube, giv- 
ing rise to a pain of greater or less severity which 
is usually looked upon as dysmenorrhea due to the 
presence of salpingitis. 

A number of my patients showed this symptom 
when the operation demonstrated the presence of 
catarrhal appendicitis, with or without a foreign 
body in the lumen of the appendix, or there were 
severe adhesions showing that at some previous 
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time a portion of the appendix had become gan- 
grenous, or there was partial or complete obliter- 
ation of the lumen of the appendix. Whenever 
the pain in dysmenorrhea is mostly on the right 
side, especially if it is quite high, it is well to 
suspect the presence of an appendicitis in connec- 
tion with the disturbance of the ovary and tube. 

In reviewing the histories of the patients upon 
whom I have operated for appendicitis at the Au- 
gustana Hospital during the past two years, I find 
that in a total of 248 patients the appendix and 
one or both Fallopian tubes were involved in fifty- 
six cases, and of these apparently forty-one had 
primarily an appendicitis from which the infection 
extended to the Fallopian tube, while in fifteen 
eases there was primarily a pyosalpinx from which 
the infection extended to the appendix. In chronic 
cases who come for examination in the interval 
between attacks, it is often quite impossible to 
make a differential diagnosis. 

5. In extra-uterine pregnancy the history 
shows that at least one menstrual period was 
missed. This, however, would not make it impos- 
sible for the attack to be due to appendicitis com- 
plicating pregnancy, which is not at all an un- 
common condition. I believe that the most reliable 
symptom is the extreme shock which usually ac- 
companies a ruptured extra-uterine pregnancy. 
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Moreover, the pain is severest in the lower portion 
of the abdomen throughout the attack. 

If there has been severe hemorrhage, the rapid, 
thread-like pulse, the blanched appearance of the 
patient, the sighing, the extreme thirst, all usually 
make the diagnosis easy. The boggy mass in the 
cul-de-sac of Douglas, due to the clotting of blood, 
is also characteristic in a ruptured extra-uterine 
pregnancy. The cases with but a slight amount 
of hemorrhage are the ones which are most mis- 
leading. 

6. In renal colic the pain usually commences in 
the region of the kidneys and extends downward 
along the ureter into the scrotum in the male, 
and the labia majora or the region of the ovaries 
in the female. There is usually an accompanying 
irritation of the bladder, and the urine usually 
contains more or less red blood corpuscles. As 
was stated before, in case the appendix is adherent 
to the ureter or the bladder, very similar symptoms 
may occur, but the urine remains free from blood. 

7. In cases of perforative intestinal ulcers, 
which may be due to tjrphoid fever, tuberculosis, 
actinomycosis or carcinoma, the history is of es- 
pecial importance. If the history is negative the 
sudden uniform distension of the abdomen with 
absence of peristalsis, the absence of liver dulness, 
the severe shock, are the principal symptoms. 

However, in the absence of a positive histoty 
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one will rarely succeed in maldng a positive dif- 
ferential diagnosis in these cases. WidaFs test 
is probably best suited to clear up a diagnosis of 
perforating typhoid ulcer. 

8. Volvulus usually follows a definite injury 
such as a fall. There is frequently a swelling 
perceptible on the surface of the abdomen, and 
that is nearly always in the vicinity of the sig- 
moid flexure or the descending colon, and next to 
this in the middle of the abdomen. The point of 
tenderness does not correspond to McBumey^s 
point. 

9. Intussusception occurs so rarely in persons 
more than six years of age that it need hardly be 
considered in older patients. In children the ab- 
dominal walls are usually soft enough to permit 
palpating the elongated sausage-like mass which 
is formed by the telescoping of the intestine. The 
fact that in the vast majority of cases the ileum 
is invaginated into the cecum makes errors in di- 
agnosis between intussusception and appendicitis 
not very rare in children. 

10. It is always wise to examine the inguinal, 
femoral and umbilical openings carefully in any 
severe intra-abdominal disease. If this is done 
one can usually make a positive differential diag- 
nosis between strangulated hernia and appendi- 
citis. 

11. Intestinal obstruction due to bands of ad- 
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hesion is much more common after surgical oper- 
ations have been performed for other conditions 
than in patients who have never had an abdom- 
inal section made. For this reason it is usually 
not 80 difficult to make a positive diagnosis. If 
the obstruction is caused by adhesions not result^ 
ing from an operation these are usually due to 
peritonitis from which the patients suffered at 
some previous time^ and in the male these adhe- 
sions are almost always the result of an appen- 
dicitis. 
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CHAPTER VII. 

NON-OPERATIVE TREATMENT. 

Takmg into consideration the pathological con- 
ditions described, together with the clinical expe- 
rience, the likelihood of a recurrence after an 
attack if no operation is performed, and the like- 
lihood of a complete and permanent recovery if 
the diseased organ is removed under favorable cir- 
cumstances, we can come to but one conclusion, 
namely, that if the desired conditions can be ob- 
tained the diseased appendix should be removed. 
Unfortunately these patients are not likely to come 
under the physician's or surgeon's observation 
when the conditions are most favorable. There 
may be no competent surgeon available, conse- 
quently the patient's chances for recovery will pri- 
marily be very slight if operated upon. 

Personally, I can only second the statement 
made by one of the most experienced men in this 
country in the surgical treatment of appendicitis, 
that there are thousands of surgeons who are oth- 
erwise competent, i. e., competent to perform the 
ordinary surgical and gynecological operations, 
whom he would not think of permitting to open 
his abdomen in case he personally suffered from 
an attack of appendicitis. This condition is true 
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not because it is an especially diflScult or danger- 
ous operation, but because it requires an appre- 
ciation of the conditions upon which success and 
failure depend, and this appreciation can be ob- 
tained only by observing good methods. 

In many of the ordinary surgical operations it is 
not necessary to follow out the details with any 
great degree of accuracy, because failure to do 
this will at most result in confining the patient to 
bed a little longer than usual or necessary, while 
in the appendicitis operation it is likely to result 
in the death of the patient. 

This position, when taken in the discussion of 
appendicitis in medical societies, has frequently 
given rise to severe criticism because upon its face 
it looks as though appendicitis operations should 
be performed only by a few who happen to have 
acquired especial skill in this class of surgery, pos- 
sibly at the expense of the lives of a number of pa- 
tients. 

This, however, is not the case. The operation is 
simple enough if one will but take the pains to 
learn it, and every town of five thousand inhabi- 
tants should have at least one man perfectly com- 
petent to do such work. But if there is no such 
man available then I would say most emphatically 
that the patient^s chances of recovery are many 
times greater with proper non-surgical treatment 
than with an operation. Of course, patients have 
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occasionally recovered, by accident, in the hands 
of most incompetent surgeons, but the death rate 
after appendicitis operations in the hands of in- 
competent surgeons is absolutely frightful. 

My experience and personal observation have 
taught me that physicians and surgeons, as a rule, 
are absolutely conscientious, and that when they 
perform this operation, notwithstanding the fact 
that they themselves know they are incompetent 
(and they alone must necessarily be their own 
judges as to their competency), they do this be- 
cause they have been taught that this is the only 
right treatment, and that the patient is entitled to 
an effort on part of the physician or surgeon to 
save the life which is in danger. I believe that 
this is extremely bad teaching, and that many 
hundreds of lives have been sacrified unnecessarily 
on account of this. I say this because I am con- 
fident that with proper non-operative treatment 
almost all of the cases which are diagnosed rea- 
sonably early may be carried through any acute 
attack, no matter what its character may be. 

I would then say, primarily, that no case of 
appendicitis should be operated upon unless a com- 
petent surgeon is available. This, of course, does 
not apply to cases in which a circumscribed ab- 
scess has formed which anyone can open with 
safety provided he has sufficiently good judgment 
not to do anything further. 
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Second^ the patient may be in a condition in 
which he may not be able to bear the shock of an 
operation. It may be thought that this patient 
will surely die without an operation, if his dis- 
ease has advanced to such a stage that he cannot 
bear the shock, and he should be operated on as 
a last resort. I will show presently that there 
need be but a very low mortality among this class 
of patients if they are treated by a more rational 
method. 

Third, there may not be competent assistants 
present or available. Of course, if it were ab- 
solutely necessary a surgeon might operate entirely 
without assistance, having a friend of the patient 
administer the anesthetic, as one would in the case 
of a strangulated hernia, but this again is not 
necessary. 

Fourth, the surroundings may be especially un- 
suitable. A competent surgeon can do a dean 
operation with any surroundings; stiU, tHs in- 
creases the difSculties and reduces the chances for 
recovery. 

Fifth, the patient may refuse to be operated on 
or the consulting physician may absolutely object 
and be supported by the family and friends. 

If we can still carry this patient through his 
diseases safely we will accomplish all that can be 
expected under the most favorable circumstances. 
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Non-Opbbativb Methods of Tbbatmbkt. 

Taking then for granted that one or more of 
the conditions which I have just enumerated, es- 
pecially the first one, he present, and that we have 
before us a patient suffering from acute appendici- 
tis which must be treated by a non-operative meth- 
od, which one of the many methods which have 
been adv6cated will give the most favorable re- 
sults? And how will these results compare with 
the results obtained were the patient to be treated 
surgically? 

There are two methods which are diametrically 
opposed to each other, which have usually been 
recommended by the advocates of internal treats 
ment in appendicitis. 

In 1843 Volz initiated the opium treatment. 
This method resulted so favorably in many cases 
that it remained in u^e almost entirely throughout 
the pre-antiseptic time, and in fact until the re- 
markable work of Fitz started the surgical treat- 
ment. Almost all of the distinguished authors 
during the half century following the work of 
Volz give this treatment as the only reliable meth- 
od. Even Pepper and Osier, of our own time, 
recommended this treatment strongly and gave 
special warning against the reckless use of saline 
cathartics only a few years ago. In the last edi- 
tion of his book the latter author considers appen- 
dicitis a surgical disease. 
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Since the advent of abdondnal surgery many 
experienced surgeons have found that in cases 
in which there is danger from peritonitis, the use 
of saline cathartics without the use of opium in 
any form in the same patient, gives rise to free 
drainage and thus reduces the likelihood of accu- 
mulation of septic material within the alimentary 
canal, and consequently they have made use of this 
form of treatment and, apparently, with fairly 
favorable results. 

Statistics are so varied that it is almost impos- 
sible to come to any definite conclusion in com- 
paring the relative results in cases treated by 
either of these internal methods, as compared with 
those treated by means of surgical interference; 
but it seems clear that the mortality is greater in 
any given number of similar cases treated by either 
of these internal methods than if treated surgi- 
cally, provided the statistics of competent sur- 
geons only are considered. 

There is, moreover, a decided objection to the 
use of opium in the treatment of appendicitis, 
from the fact that the patient^s symptoms will 
appear much less grave than they really are, and 
the patient may be approaching dissolution before 
anything in his condition indicates that he is in 
any great danger. 

Then, again, the administration of a dose of 
opium which is primarily given for the relief of 
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intra-abdominal pain, before the cause of this pain 
has been determined positively, may snfl&ce to hide 
the symptoms so completely that the patient is in- 
deed beyond help before a diagnosis of appendicitis 
has been made. 

It should, consequently, stand as an absolute 
rule that no opium should be given for the relief 
of any intra-abdominal pain until a positive diag- 
nosis has been made, even if the treatment of 
appendicitis by the opium method may be contem- 
plated. 

Whichever of these two methods may be em- 
ployed there are other minor points which may 
be considered valuable, especially because they in- 
crease the comfort of the patient. The application 
of ice-bags over the appendix has been advocated 
very strongly by some authors, and undoubtedly 
it gives a great amount of comfort to many pa- 
tients. Other authors and clinicians find that hot 
fomentations and hot poultices are still more val- 
uable, and again others use one or the other of 
these means according to the stage at which the 
condition is encountered, using cold in the begin- 
ning of the attack and hot if the case is further 
advanced when first seen. 

Leeches are frequently applied over McBume/s 
point, and patients almost invariably state that 
their use reduces the pain much more perfectly, 
and often even more rapidly and permanently. 
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than the use of opium in any form. It seems 
almost out of place in our day to even mention the 
use of leeches in connection with the treatment of 
appendicitis, because it is only by accident that 
our ignorance regarding the remarkable comfort 
their application gives to the patient was disclosed. 
Personally, I had learned to look upon the faith in 
the usefulness of leeches as an antiquated, unscien- 
tific theory little above the value of a superstition, 
when I was confronted with the clinical fact that 
the application of a few leeches by the advice of 
an old colleague permanently relieved the pain in 
a patient who had previously been relieved for only 
a very short time by the use of half-grain doses of 
morphin given hypodermically. Since that time I 
have frequently applied leeches, and am convinced 
that they are of great value in relieving pain. 

Almost all authors mention the fact that appen- 
dicitis patients should be confined to liquid diet. 

For a number of years it has seemed especially 
diflBcult to determine the indications for consid- 
ering any given appendicitis patient properly a 
surgical or a medical case. Many authorities, 
among them a number of most distinguished au- 
thorities on internal medicine, have considered 
appendicitis a surgical disease from beginning to 
end under all conditions. I believe that this is 
true only if a competent surgeon is available. If 
this is not the case, then I believe that the plan 
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of treatment which I will describe will give infi- 
nitely better results, and a much smaller mor- 
tality. 

In order to make the value of this treatment 
clear I must again draw your attention, first, to 
the anatomical location of the appendix; second, 
the physiological functions of the surrounding 
structures; third, the pathological conditions 
present during an attack of appendicitis; and 
fourth, the conditions which favor a satisfactory 
progress of the disease. 

First, the anatomical location of the appendix 
is such as to make its elimination from the general 
abdominal cavity comparatively easy, provided the 
surrounding structures remain at rest for a time. 

Second, under a condition of rest the most im- 
portant physiological function of the surrounding 
structures, i. e., the cecum, the omentum and the 
small intestines, consists in surrounding any dis- 
eased or injured organ. In case the appendix is 
in a condition of infiammation, no matter whether 
this be catarrhal or septic, or whether a fecal con- 
cretion is about to be expelled through a perfora- 
ting ulcer, or whether the appendix be gangrenous, 
the surrounding structures will at once crowd 
about this organ and form a perfect barrier against 
the introduction of septic material into the general 
peritoneal cavity. 

Every surgeon who has frequently operated dur- 
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ing an acute attack of appendicitis, within a short 
time of its commencement, has observed this con- 
dition. It seems to be the especial physiological 
business of the omentum' to stand guard over the 
various intra-abdominal organs, to surround them, 
and to protect the other organs against infection 
in case of any such danger. In the same manner 
it seems to be the function of the small intestines 
to enforce the efforts of the (mientum by applying 
themselves to the latter on every suitable occasion. 
The condition obtained in this manner is, of 
course, most favorable, because if it is not dis- 
turbed the worst possible result will be a circum- 
scribed abscess. 

We must next consider the physiological func- 
tions of these organs in case food is taken into 
the stomach. It is a well known fact that as soon 
as the slightest amount of food has passed the 
pylorus continuous peristaltic motion is at once 
established in the small intestines and, instead of 
assisting the omentum in preventing the infection 
of the general peritoneal cavity, this motion will 
serve to mechanically distribute any septic ma- 
terial with which the intestines may have come 
in contact. The nausea and vomiting which occur 
almost invariably in appendicitis indicate that na- 
ture rebels against the necessity of removing the 
small intestines from their condition of rest, in 
which they can most perfectly protect the general 
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peritoneal cavity. As a resxdt of this the patient 
usually objects to taking food. It does not matter 
how inuch or how little, or what kind of food is 
taken, it will always have the effect of starting 
peristaltic motion of the small intestines. 

Another important condition must not be over- 
looked. It does not matter what quality or quan- 
tity of food is taken into the stomach, it will 
always give rise to a certain amount of gas which 
must either be expelled through the esophagus by 
eructation, or it must pass into the colon through 
the ileo-cecal valve which invariably disturbs the 
lower end of the colon, and this in turn is likely 
to cause serious disturbance in the inflamed i^- 
pendix. 

In treating inflammatory conditions in other 
parts of the body we depend upon rest to a very 
great extent. We know that any disturbance of an 
inflamed tissue is certain to materially increase the 
inflammation, and what is true elsewhere in the 
body must certainly also be true as regards the 
appendix. 

We have, then, two very excellent reasons for 
prohibiting the introduction of food into the 
stomach, and we should bear in mind that this 
refers to every form of food. Even the lightest 
kind of liquid or predigested food may suflSce to 
produce a suflBcient amount of peristaltic motion 
to carry infectious material over the entire peri- 



lO^ At»Pfe)IDICtTtS. 

toneuin, and change what would have resulted in 
a harmless circumscribed abscess to a fatal general 
peritonitis. In other words, it frequently requires 
but a very small amount of food to kill an appen- 
dicitis patient. 

It does not matter whether the appendix be gan- 
grenous, or whether there be perforative appendi- 
citis, the above conditions will undoubtedly be 
true. 

In the non-operative treatment of appendicitis 
the condition to be desired consists primarily in 
obtaining absolute rest for the diseased organ and, 
secondarily, in isolating the diseased organ by sur- 
rounding it with omentum and small intestines for 
the purpose of favoring resolution of the inflam- 
matory condition, and if this is not possible, sub- 
stituting a comparatively harmless circumscribed 
for a very dangerous diffuse peritonitis. These 
conditions can be accomplished by prohibiting the 
introduction of every kind of food into the stom- 
ach. 

So far, the subject has been considered only 
upon theoretical grounds, but the conclusions arc 
borne out absolutely by clinical observations cov- 
ering a very large number of cases. 

It does not matter whether the patient suffers 
from catarrhal appendicitis, with or without a 
foreign body in the appendix, or whether the ap- 
pendix be gangrenous or perforated, he wiU almost 
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invariably recover if from the beginning of the 
disease absolutely no food is given by month. It 
is, however, to be borne in mind that this does not 
mean that the patient is to receive a little milk, a 
little gmel, a little soup, or a little of any other 
kind of food by month — ^it means that he is to re- 
ceive absolutely no food by mouth. 

This theory is further borne out by the results 
of the well known opium treatment, which ac- 
complished its results in the following manner: 
It reduced peristalsis and thus favored a similar 
condition to that which we obtain by prohibiting 
food. It also caused an apathy for food and thus 
unintentionally the patient was protected against 
his greatest danger. 

This form of treatment might be objected to, 
because the diagnosis caimot always be made posi- 
tively during the very beginning of the attack. To 
this I would respond that the other conditions 
which might be mistaken for appendicitis would 
also be best treated in this manner. What better 
treatment could be suggested for gastritis, enteri- 
tis, salpingitis, or for peritonitis, due to the threat- 
ening perforation of a gastric or an intestinal 
ulcer? 

Even if the patient were suffering from a renal 
or biliary colic, or an extra-uterine pregnancy, no 
harm could come from this form of treatment. 

Of course, this treatment will not protect the 
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patient against a recurrence of the disease^ nor 
against the very troublesome digestive disturbances 
due to adhesions following appendicitis, but it will 
carry the patient safely over an acute attack of 
appendicitis. The patients strength is maintained 
by administering non-irritating nutrient enemata 
every three to six hours, which should not exceed 
four ounces at a time. Usually water can be 
taken by mouth, but in case this causes any dis- 
turbance by giving rise to peristalsis or vomiting, 
it can be administered by enemata. 

I have found the various predigested foods 
which are in the market much more useful for 
rectal feeding than the UEual nutrient enemata 
consisting of peptonized milk and egg. Moreover, 
these foods are generally much less irritating. One- 
half to one ounce of any of the reliable predigested 
foods in the market, dissolved in three to four 
ounces of normal salt solution and administered 
through a rectal tube, which has been inserted a 
distance of four to ten inches, every three to six 
hours, will overcome the feeling of himger to a 
great extent, and patients will not suffer greatly 
even if it is necessary to continue, the exclusive 
rectal alimentation for three or four weeks, al- 
though it is almost never necessary to continue 
this treatment so long. 

If the patient is nauseated it is always wise 
to spray the pharynx with a 2-per-cent Bolution 
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of cocain, and then to wash out whatever mucus 
and undigested food may be in the stomach 
through a stomach tube. It is surprising often to 
find a great quantity of decomposing material in 
a patient^s stomach after he has apparently vom- 
ited so much that it seems impossible to find any 
more. 

I have often seen a patienf s temperature fall 
two or three degrees within a few hours after the 
gastric lavage was employed, and a corresponding 
improvement in the condition of his pulse. It is 
plain that the same amount of decomposing sub- 
stance would cause severe sickness in an otherwise 
healthy person were he to take it into his stomach. 
It would probably give rise to a severe diarrhea 
and vomiting, and the person's alimentary tract 
would rid itself of its disagreeable and poisonous 
burden very rapidly, but with the presence of an 
inflamed appendix the ileo-cecal valve is closed 
and the only relief must come from vomiting. Fre- 
quently, this in itself is painful, and while more 
and more substance regurgitates from the intes- 
tines into the stomach, the latter is able to throw 
off but a portion of this, hence the accumulation. 

If, however, this is removed carefully by means 
of gastric lavage, the contents of the small intes- 
tines will usually regurgitate into the stomach 
while the lavage is in progress, and it is rarely 
necessary to repeat this, because both the nausea 



and vomiting are likely to disappear after the first 
washing out, and almost invariably after the sec- 
ond if this becomes at all necessary. 

If food is given, however, even in small quanti- 
ties, the conditions are changed at once. The 
additional food will again decompose, and this 
will again give rise to nausea and vomiting. This, 
then, would be another important reason for pro- 
hibiting the administration of food absolutely. 
The food which is given by mouth does no good, 
because it does not digest, but decomposes, and 
the patient absorbs the products of decomposition 
instead of the products of digestion. 

Aside from the extremely dangerous irritation 
caused by producing peristalsis, feeding by mouth 
causes a further irritation by inducing nausea and 
vomiting. 

The pain in appendicitis subsides very soon 
after the feeding by mouth is entirely prohibited, 
because it depends primarily upon three condi- 
tions: first, the spasmodic contraction of the 
muscles of the appendix upon some fecal concre- 
tion or other contents of the appendix; second, 
upon the irritation caused by the attempt of pas- 
sage of gas or feces through the ileo-cecal valve, 
and third, upon the friction of the infiamed intes- 
tines upon each other. 

I believe that frequently the spasmodic contrac- 
tions of the appendix are started by the irritation 
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due to the passage, or the attempt at passage^ of 
gas through the ileo-cecal valve. Indeed, I am 
convinced of this fact, because I have repeatedly 
found a fecal concretion in an appendix in which 
these pains had existed so long as the patient 
was taking food, and in which they had subsided 
as soon as exclusive rectal alimentation was em- 
ployed. 

The pain of which patients sufEering from ap- 
pendicitis complain, and which they describe as 
being due to the gas which is trying to pass, also 
subsides in a short time if absolutely nothing is 
given by mouth. The same is true of the pain 
which is due to the peristaltic motion of the small 
intestines, and that which is due to the great dis- 
tension of the intestines with gas. We have here 
precisely the same result that we have in placing 
an inflamed joint at rest by applying some means 
of fixation, or by applying a bandage over an in- 
flamed eye to prevent the pain which is due to the 
motion of the eyeballs and eyelids. 

The relief is so rapid and so permanent that one 
is often tempted to doubt the correctness of the 
diagnosis, and in this fact lies a very great danger, 
for it has happened many times that some wise 
member of the patient's family has considered his 
judgment of sufficient value to doubt the diagnosis 
and to feed the patient because it seemed foolish 
to starve a well man, only to find a diffuse peri- 
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tonitis develop within a few hotirs as the result of 
his folly. 

This fact is especially true if this form of 
treatment is employed soon after the beginning 
of an attack, because the appendix is so completely 
eliminated from the general peritoneal cavity 
within a few hours that a patient with a gan- 
grenous or a perforated appendix frequently ap- 
pears to be almost perfectly well on the second 
or third day after the beginning of the treg-tment. 
This is contrary to the idea of most authors. Mc- 
Bumey, for instance, says, speaking of gangrenous 
appendicitis, that "recovery from such an attack 
without operation is inconceivable,^^ and many 
other authors are quite as positive on this point. 

That this theory is not correct I have demon- 
strated many times by operating upon these pa- 
tients at various intervals after such an attack, 
and have shown that during the attack the appen- 
dix was indeed gangrenous. As an illustration of 
this I will refer to the history of Case No. VI., in 
which a perforation of the appendix had undoubt- 
edly taken place some ten hours before the patient 
entered the hospital. This was demonstrated at 
the operation which took place twelve days later, 
at which time the perforation in the appendix was 
demonstrated. An enterolith was f oimd in a small 
circumscribed abscess outside of the appendix, and 
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between this and the surrounding tissues, as shown 
in the history, and still with the treatment 
described above this patient's condition, which was 
exceedingly precarious at the time he entered the 
hospital, became so nearly normal that within 
three days from this time it would have been im- 
possible to convince anyone who had not seen the 
patient during the severity of the attack that a 
perforation had really taken place, and that the 
patient had been in a dangerous condition. 

The patient was fairly comfortable within 
twelve hours after the beginning of this treatment, 
and was entirely free from pain within thirty-six 
hours from this time. His temperature and pulse 
were nearly normal within three days after this 
time. Had the patient been permitted to take 
food there is no doubt but that the vomiting would 
have persisted, and that the peristaltic motion of 
the small intestines would have carried the septic 
material over the entire surface of the general 
peritoneum, and that the case would have ended 
fatally unless the patient's life had been saved by 
an operation during the height of the attack of 
general peritonitis, which, with the condition of 
the patient when he entered the hospital, could 
scarcely have been expected. 

Case X. illustrates the importance of this treat- 
ment even more strongly. When I first examined 
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this patient he was in a farmhouse ; there was no 
trained nurse available, neither were there trained 
assistants at hand. The patients temperature was 
104° P., his pulse- was 140; his abdomen was 
enormously distended; his features pinched and 
he was delirious. My experience with similar 
cases had taught me that whenever I operated upon 
patients approximately in his condition the patient 
invariably died. 

Some years ago, before I had learned to appre- 
ciate the treatment which I now describe, I fre- 
quently operated upon patients in just this condi- 
tion, as a last resort, thinking that this gave them 
the only possible chance of recovery. Since then I 
have learned that this case belonged to a class 
which practically never recovered after an opera- 
tion, if it is done while the condition is that in 
which I found this patient, and of which a very 
large majority recover if the treatment is followed 
which I have described. In this case the operation 
demonstrated the fact that the child had indeed 
suffered from a diffuse peritonitis due to a perfora- 
tion of the appendix, and still, with this treatment, 
within two days the patient was practically out of 
danger and went on to a complete recovery from 
this acute attack, the only patiiological conditions 
remaining being the presence of an enterolith in 
an adherent, perforated appendix, together with 
diffuse peritoneal adhesions — conditions which 
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could be relieved with perfect safety by an opera- 
tion performed in the interval. 

Of course, in both of these cases I have men- 
tioned for the purpose of illustration, a recurrence 
would be almost certain to take place if the ap- 
pendix were not removed in the interval, but the 
conditions under which the operation can be per- 
formed in the interval are so safe that an operation 
at that time cannot be compared to an operation 
which takes place under the conditions in which 
the patients were when I first saw them. 

It is for this class of patients that I would ad- 
vise the treatment by exclusive rectal alimentation 
most strongly, because if they are operated upon 
during the attack the result will, ordinarily, lack 
much of being perfect. In the first place, drainage 
will be indispensable. This makes the occurrence 
of a ventral hernia very likely. Consequently, the 
patient will be compelled either to suffer the an- 
noyance of wearing a truss or he will have to un- 
dergo an operation for the relief of this ventral 
hernia. This operation, in itself, is fully as diffi- 
cult and dangerous as the operation for the re- 
moval of the appendix in the interval. The pa- 
tient, therefore, has gained nothing from the 
primary operation. 

Moreover, it is occasionally impossible to remove 
the appendix during the height of the primary at- 
tack, and that portion of the operation will fre- 
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quently have to be added to the operation for the 
relief of a ventral hernia. 

The use of drainage is often followed by the 
presence of strong peritoneal adhesions, which will 
be much slower to absorb and disappear than the 
adhesions which occur if the method is followed 
which I have described. In fact, it frequently hap- 
pens that instead of a somewhat adherent, crippled 
appendix such as we would be likely to find in a 
case which has been treated in the manner I have 
described, we will find a patient with a ventral 
hernia, with the same kind of an appendix still 
present, together with a large number of trouble- 
some adhesions. Moreover, the patient has been 
exposed to the dangers of an exceedingly severe 
operation at a time when he was least able to with- 
stand it. 

I have had an opportunity to observe a very 
large number of these patients under this form of 
treatment, and have operated upon many of them 
at various intervals after the acute attack through 
which they were treated in this manner, and have 
been able to demonstrate that the patient can re- 
cover, and practically always does recover, if this 
method of treatment is employed. Of course, one 
occasionally encounters a patient suffering from 
appendicitis who is in a dying condition, and then 
neither this nor any other method is of any value. 

I could easily produce statistics which would 
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prove that this form of treatment will reduce the 
mortality enormously, hut in the treatment of a 
disease in which there is such a variety in the se- 
verity of attacks it is impossible to place much 
value upon statistics. I can, however, say that 
taking appendicitis patients as they come in my 
own practice, the mortality in these cases has de- 
creased enormously since I have employed this 
method, and this has also been the experience of 
my colleagues who have tried the same plan of 
treatment. 

There is one source of danger which I must men- 
tion, however, and which has resulted in the loss 
of one life in my practice, namely this : a young 
man, 27 years of age, strong and healthy in every 
other way, suffered from an acute attack of appen- 
dicitis. He was unwilling to submit to an opera- 
tion, although he was seen by my assistant a few 
hours after the beginning of the attack, and by 
myself within twelve hours of that time. The 
attack began with great violence, and I urged the 
advisability of an operation. This being refused, 
I treated him by exclusive rectal alimentation, and 
in three weeks he was able to follow his occupation, 
which was that of a clerk in a railroad ofl&ce. Stx 
months later he had a second violent attack, and 
again refused the operation which was urged, and 
he again recovered under the same treatment. 
After another six months, during my absence from 
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the city^ he had a third attack^ and was treated by 
a colleague^ who placed him on liquid diet for four 
days, at the end of which time he was in a pre- 
carious condition, whereupon a surgeon was called 
who operated as a last resort while the patient was 
in a condition similar to that which I have 
described in the two cases mentioned above. The 
patient died within two days after the operation. 

Had this patient been operated at the begin- 
ning of his first or second attack, his chances of 
recovery would have been much better than they 
were on the fifth day of his third attack <after hav- 
ing been fed by mouth for four days. 

Since that time I have invariably insisted upon 
an operation in the interval after the patient has 
recovered temporarily from the acute attack. It 
is, however, wise to wait imtil the infectious ma- 
terial has been practically all absorbed. There is 
great danger in operating too soon after the pa- 
tient has recovered from the acute attack, because 
the infectious material may still be present, neces- 
sitating drainage. Moreover, a general peritonitis 
may be kindled up by an operation performed too 
soon after the recovery from an acute attack. 

I believe there is great wisdom in the statement 
by Bichardson, that '^there is a time too late for 
an early operation, and too early for a late opera- 
tion." 

If this method of treatment is employed it is 
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practically always possible to wait until the proper 
time has come for a late operation, although I have 
myself operated in a number of instances in cases 
which should have been postponed for several 
weeks longer, and my patients have suffered as a 
result of this blunder. This blunder is so much 
more likely to occur because the local conditions 
frequently improve very rapidly, even in cases in 
which there are very extensive and very serious 
pathological lesions. This fact can easily be com- 
prehended when one remembers that the conditions 
for the relief of these pathological lesions are ex- 
ceedingly favorable. 

The vascular supply of the omentum is enor- 
mous and is increased to many times its normal 
amount if necessary. The omentum winds itself 
around the infected appendix and at once proceeds 
to repair the damage which has been done. Of 
course, if the patient has been fed these conditions 
have constantly been disturbed and the omentum 
cannot apply itself entirely to its duties towards 
the diseased appendix. Moreover, the infection in 
other portions of the peritoneum necessarily de- 
mands a portion of the omentum^s attention, so 
that unless strong adhesions have already formed 
between the omentum and the appendix, the for- 
mer may not remain applied to the latter suffi- 
ciently long to accomplish these protecting adhe- 
sions. 
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I believe that this accounts for the fact that 
in some cases the omentum is not gathered aronnd 
the diseased appendix, as it is ordinarily, and can- 
not, consequently, afford the same protection. 

Whatever one^s views may be concerning the 
indication for operation, there is one class of cases 
in which I am absolutely positive, from my ex- 
perience as well as from my personal observation 
of the work of other surgeons and the study of the 
literature on the subject, that the treatment I 
have just described should be invariably substi- 
tuted for the operative treatment. 

I refer to the class of cases which Mynter has 
described so clearly in his splendid book under 
group 3. I cannot do better than quote his para- 
graph from page 172: 

"The third group is represented by twenty cases, 
Nos. 31 to 50 inclusive, all of which had gangrene 
with perforation and beginning or diffuse peritoni- 
tis. Five of these recovered while fifteen died, one 
of gangrene of the cecum and one of pyelophlebitis 
suppurativa after the peritonitis had disappeared, 
and thirteen of diffuse peritonitis. Two were 
operated on within twenty-four hours, three on the 
second day, three on the third day, five on the 
fourth day, two on the fifth day, four on the 
sixth day and one on the seventh day. The five 
who recovered were operated on in two cases on 
the first day^ in two cases on the second day^ and 
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in one case on the third day. Of the fifteen pa- 
tients who died, one was operated during the sec- 
ond day, two on the third day, five on the fourth 
day, two on the fifth day, four on the sixth day, 
and one on the seventh day. Comments seem un- 
necessary. All died if operated on later than the 
third day.^^ 

In the entire literature on appendicitis there is 
not another sentence which says so much as the 
last sentence quoted. It expresses my own experi- 
ence before I made use of the treatment by ex- 
clusive rectal alimentation so absolutely that I 
feel personally thankfiQ to the author for his 
blunt, clear and positive statement. It covers the 
class which Bichardson has described as ^^too late 
for an early operation and too early for a late 
operation.^^ Every surgeon with an extensive ex- 
perience can recall many of these cases, and with- 
out the treatment which I have just described one 
must naturally come to the conclusion that the 
fault lies in making the diagnosis too late or in 
deciding to operate too late, which in itself is 
undoubtedly very true, for had these twenty pa- 
tients all been operated within the first twenty- 
four hours by a competent surgeon, I have no 
doubt but that all would have recovered. Un- 
fortunately, this cannot be at the present time or, 
at least, it is not the case. 

In looking over my own histories I find that I 
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was called to see my appendicitis patients during 
the first twenty-four hours in less than ten per 
cent, of the cases, and I believe that this is the 
experience of all surgeons, consequently, there 
must always be a comparatively large number of 
patients in whom an operation promises very little, 
i. e., exactly the class of patients which Mynter has 
described in his third group. In looking over 
these histories carefully I find that these cases 
correspond to cases which I lost almost invariably 
before I employed the treatment by exclusive rec- 
tal alimentation, and which now almost invariably 
recover. 

The patient with a temperature of 103® P., 
pulse of 140, considerable meteorism, costal res- 
piration, intense tenderness over the whole abdo- 
men, with rigidily of the muscles and symptoms 
of collapse, will die almost invariably without 
even recovering from the shock of the operation 
if the latter is performed. Place this patient upon 
exclusive rectal alimentation, after emptying the 
stomach of its load of septic, decomposing material 
by gastric lavage, and the patient^s pain will dis- 
appear within twelve hours; the temperature will 
fall from one to three degrees in twenty-four 
hours ; the pulse will be below one hundred beats 
per minute; the symptoms of collapse and the 
anxious facial expression will leave, and the ten- 
derness and meteorism will have decreased; the 
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rigidity of the muscles may persist for two or three 
days, but' will decrease constantly, though slowly. 
In the meantime a circumscribed abscess may 
form which will require opening, or which may 
evacuate into the cecum, or there may be absorp- 
tion of all the products of inflammation, and 
when the abdomen is opened a month later noth- 
ing may be left except diffuse adhesions. If the 
abdomen is opened a year later even these ad- 
hesions may have disappeared to a great extent. 

I have had many opportunities to demonstrate 
this, especially in cases in which I performed a 
secondary operation, for the relief of ventral 
hernia, a year or more after performing a primary 
operation in cases in which it was impossible safely 
to remove the appendix in the primary operation, 
in which there was a diffuse peritonitis at the 
time of the operation and in which drainage had 
to be maintained for a considerable time. 

I will describe but one of these cases — ^a young, -jt 
unmarried woman, 22 years of age, who had 
suffered from acute perforative appendicitis for 
ten days before I was consulted. At this time 
she had an abscess extending through the entire 
right half of her abdomen from the umbilicus to 
the cul-de-sac of Douglas. Her abdomen was 
enormously distended, but there existed this ab- 
scess which was circumscribed notwithstanding its 
great size. I made an incision three inches in 
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length over its most prominent point, which, cor- 
responded with McBnmey^s point, and evacuated 
about two quarts of exceedingly fetid pus con- 
taining two fecal concretions. The patients con- 
dition was so bad that I found it unwise to pro- 
long the operation beyond a simple incision and 
the application of glass tubes and gauze drainage. 
The drainage was continued for three weeks when 
the wound was permitted to heal. Undoubtedly 
there must have been very diffuse adhesions in 
this case. 

Fifteen months later I operated upon the same 
patient for the relief of a ventral hernia and to 
my surprise found nothing left of these adhesions 
except an adhesion between the omentum, the 
remnant of the appendix, which had been almost 
totally destroyed by the gangrenous inflammation, 
and the hernial sac. 

I have found very similar conditions many 
times, which have led me to think very well of 
the reparative processes which go on in the ab- 
dominal cavity. 

I could cite a very large number of cases be- 
longing to this group, in which the treatment by 
means of exclusive rectal alimentation resulted in 
a favorable recovery, when from all of my past 
experience and observation the case looked abso- 
lutely hopeless if an operation should be per- 
formed during the attack. 
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I muBt once more refer to the fact that in carry- 
ing out this form of treatment it is important not 
to administer cathartics except in cases in which 
one is called early enough to be able to have the 
cathartic pass the ileocecal valve before there is 
any danger of perforation of the appendix, be- 
cause the cathartic will cause precisely the same 
disturbance as the food taken by mouth. It will 
start peristaltic motion, disturb the rest of the 
inflamed appendix and it may in ^ this way not 
only be the means of distributing septic material, 
which had been localized in the region of the ap- 
pendix, to different parts of the peritoneal sur- 
face, giving rise to diffuse peritonitis, but it fre- 
quently causes a rupture of an appendix which 
had previously been protected by the omentum, 
and it always gives rise to severe pain. 

A nimiber of years ago a saying was popular 
in some of the European clinics to the effect that 
many physicians saved the lives of their appendi- 
citis patients by the administration of opium, and 
after they had accomplished this they killed them 
by the administration of cathartics. In other 
words, the opium treatment which Volz intro- 
duced in 1843 accomplished very much the same 
result as the treatment I have described; but in 
a manner less safe and very much slower, and 
less agreeable to the patient. In the first place 
it secured rest for the inflamed appendix and 
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gave the omentum an opportunity to apply itself 
around the latter. In the second place it spoiled 
the patienf 8 appetite so thoroughly that he could 
not eat anything even if it i^^re oflPered to him. 

The theory of the treatment was wrong in so 
far as its aim was to prevent evacuations of the 
bowels. And still, this treatment was so much 
better than any other of its kind that a noted 
English author, who had visited the clinics of 
Germany before and after the introduction of this 
treatment, stated that before the beginning of 
this treatment he could count the cases of peri- 
tonitis which he had seen get well in Germany 
upon the fingers of his hands, while after the in- 
troduction of the opium treatment he could count 
those which he had seen die upon the fingers of 
his hands, that the mortality was enormously re- 
duced, that in fact there was a complete revolu- 
tion in the treatment and a complete change in 
the mortality from peritonitis which, we now 
know, is in a great majorily of cases due to ap- 
pendicitis. 

Hawkins believes in the harmfulness of cathar- 
tics in the treatment of appendicitis. He advises 
that no purgatives be given until the patient is 
able to leave his bed. 

I find that many authors advise rectal feeding 
under certain conditions, but I am certain that 
the exclusive rectal alimentation is of greater 
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importance in the treatment of appendicitis than 
any other single method, but I am equally certain 
that it must be carried out thoroughly, because 
even a small amount of food or the administration 
of a cathartic may suffice to bring about a fatal 
issue. 

I am also certain that many patients are 
enormously benefited by the use of gastric lavage 
for the purpose of removing a quantity of decom- 
posing material, the absorption of which would 
certainly do a great amount of harm. I am also 
certain that gastric lavage does permanent good 
only if no further food is placed into the stomach, 
which would result in further decomposition. 

The treatment of appendicitis by exclusive rec- 
tal alimentation would then be indicated in all 
patients in whom, for any reason, the removal of 
the diseased appendix cannot be safely accom- 
plished by means of a surgical operation. 

I am certain that if this plan is adopled in all 
such cases the mortality from appendicitis will be 
enormously reduced. It is for this reason that I 
have spoken of this method of treatment so fully. 

There are many other points which recommend 
this form of treatment : 

1. It can be employed by any practitioner un- 
der all possible circumstances. If no coneentrated 
food can be secured, normal salt solution may be 
substituted for several days. A patient will not 
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suffer greatly for want of food if a proper amoimt 
of fluid is supplied to him. If none of the con- 
centrated foods can be procured^ equal parts of 
warm milk and normal salt solution may be em- 
ployed . 

2. In case there is any doubt concerning the 
diagnosis^ the patient can be observed safely under 
this method. In fact, the conditions most com- 
monly mistaken for appendicitis, of which we have 
spoken before, would all be benefited by this 
form of treatment, hence, it would not only be 
safe but also distinctly beneficial. 

3. If no competent surgeon is available the 
patient^s chances for recovery are not reduced by 
the necessary delay if this method is employed. 
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CHAPTER VIII. 

THE SURGICAL TREATMENT OF 
APPENDICITIS. 

It has seemed to me most fortunate that this 
form of treatment should have been first advo- 
cated by a great physician, and pathologist, like 
Fitz, rather than by a surgeon, because this gave 
at once the strength coming from the fact that 
there could be no natural prejudice in favor of 
surgical treatment. 

There is no doubt but that a diseased appendix 
is not a desirable organ to possess, and that a 
person is much more fortunate if he is entirely 
without an appendix than with this organ in a 
diseased condition. If the pathological condition 
is chronic, as has been shown before, the patient^s 
digestion is likely to be constantly impaired and 
he is threatened with chronic invalidism. If there 
are more or less severe recurrent attacks, the 
patient^s business or profession will suffer severely 
by his inability to perform his duties with regu- 
larity; if he is a wage-earner his employers will 
dismiss him after a few attacks and replace him 
by a man who can be depended upon. 

Moreover, all of these sub-acute and chronic 
conditions may at any moment be kindled up into 
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acute conditions, and then the patient^s life will 
actually be in danger. Consequently, I believe 
that if a diseased appendix can be safely removed 
this should be done. 

In acute appendicitis there is, with one ex- 
ception which will be discussed later, always a 
time during which all of the infectious material 
is still within the walls of the appendix and can, 
consequently, be removed without coming in con- 
tact with any other portion of the peritoneal 
cavity. This is practically always the case within 
the first twenty-four hours, almost always within 
the first thiri;y-8ix hours, and usually even within 
the first forty-eight hours after the beginning of 
an attack. If a competent surgeon is available 
and the other conditions, which are necessary to 
secure success, are at hand then, I believe, it is 
always wise to remove a diseased appendix during 
an acute attack, so long as one can be fairly cer- 
tain that the infectious material is still within the 
walls of the appendix, for the f oUowing reasons : 

1. Under these conditions the patient will al- 
most always recover. 

2. The appendix can be removed with com- 
parative ease. 

3. There is no occasion for draining the ab- 
dominal cavity, consequently, no likelihood of the 
occurrence of a ventral hernia following the opera- 
tion. 
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4. For the same reason there cannot be exten- 
sive adhesions which might impair the future 
health of the patient. 

6. There can be no recurrence. 

6. The patient will be ill only a short time and 
can follow his profession or trade within a short 
time. 

7. His happiness is not disturbed by the con- 
stant anxiety due to the knowledge of the presence 
of a diseased appendix. 

8. It prevents chronic invalidism. 

It is true one cannot always be certain that the 
infectious material is stilj confined within the 
walls of the appendix, but with increased clinical 
experience one can be constantly more certain. 
In case, however, one should be mistaken in this 
particular point, one can still treat the patient 
safely by making use of drainage, of course en- 
dangering the patient to the risk of increasing the 
peritoneal infection, as well as to the likelihood 
of the subsequent formation of a ventral hernia 
and adhesions. 

So far I believe most surgeons are agreed, but 
from this point on many differ; personally, I favor 
the treatment of cases which have advanced 
further by the use of the exclusive rectal alimenta- 
tion, until all of the acute symptoms have disap- 
peared for at least two weeks, and to remove the 
appendix at that time, because then, again, all of 
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the advantages which I have mentioned in con- 
nection with the operation during the very begin- 
ning of an acute attack^ obtain in every particular. 

If^ in the meantime^ a circumscribed abscess 
has formed, I believe it is wise to evacuate this 
and to drain the abscess cavity, and if the surgeon 
has a suflBcient amount of skill to remove the ap- 
pendix at the same time, without endangering the 
life of the patient, I believe that this is indicated, 
but if there is any doubt in regard to this part of 
the operation I believe it is always best simply to 
drain the abscess, and to remove the appendix at 
a future operation because this usually becomes 
necessary for the closure of a ventral hernia which 
is likely to follow drainage. 

As the surgeon^s experience and skill increase 
with practice, he will be able to remove propor- 
tionately more and more of these appendices with 
safety, but I believe that in any given case the re- 
moval of the appendix after the abscess has been 
opened should depend upon the fact that, in the 
judgment of the surgeon, to perform this opera- 
tion is a safe procedure with the amount of skill 
he may possess. 

To all cases of chronic appendicitis we can 
again apply the same rules that we made use of in 
the treatment of acute appendicitis, in cases in 
which the infectious material was still confined to 
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the appendix, and the same conclusions, I believe, 
will be tenable. 

Many patients are semi-invalids for many years, 
become old prematurely, and finally die from some 
other disease on account of lack of resistance, 
simply because their digestion has constantly been 
impaired as a result of a chronic appendicitis; or 
their invalidism may depend upon the constant 
presence in their system of septic material carried 
about in a diseased appendix. 

I have seen many a man suffering from poverty 
because his recurrent appendicitis prevented him 
from obtaining permanent, profitable employment, 
when a few weeks of confinement in a hospital 
and a safe operation might have removed all of 
these sources of suffering. 

It is true that recurrences can usually be pre- 
vented by careful attention to diet, by securing 
daily free evacuation of the bowels, by avoiding 
over-work and above all things by abstaining from 
eating too freely, especially of indigestible food 
when tired. Notwithstanding these facts most 
patients will never be entirely well after recover- 
ing from an attack of appendicitis, and if this is 
the case I believe that the best treatment consists 
in the removal of the diseased appendix. 
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Operation fob ths Bemoyal of thb Appendix. 

pbepahation fob opebation. 

In acute appendicitis^ if the patient is seen dur- 
ing the first thirty-six hoiirs^ when the septic ma- 
terial is still confined to the appendix and the 
peritoneal cavity is still quite free from infectious 
material^ there should be very little time wasted 
in preparation of the patient^ because in this con- 
dition time is valuable. If a well-equipped hos- 
pital can be reached without disturbing the 
patient too much it is well to move the latter care- 
fully because the operation can, of course, be per- 
formed more readily there than elsewhere. If this 
is not convenient, however, it will do to operate 
in any house. The patient may be placed on any 
table which has been covered with a sterilized 
sheet. The abdomen is carefully washed with soap 
and warm water, care being taken not to do mis- 
chief by too vigorous manipulations for fear of 
causing a rupture of the infected appendix, and a 
consequent infection of the peritoneal cavity. The 
surface is then shaved and again washed with 
warm water; then with strong alcohol, and then 
with a 1 to 1000 solution of corrosive sublimate 
in water. It has been demonstrated beyond a 
doubt, however, that if the surface is simply 
washed with soap and warm water and then with 
pure, warm, sterilized water, there will be no in- 
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fection from the skin. If, however, alcohol and 
corrosive sublimate are available there is no haxm 
in their use, and as there is a strong superstition 
in their favor it is quite as well to use these anti- 
septics. 

The patient is now covered with dry sterilized 
towels with the exception of the lower right one- 
fourth of the area of the abdomen. 

INCISION. 

There are many incisions which have been prac- 
ticed by various surgeons, but the one advised by 
McBurney, according to which the muscles of the 
abdominal wall are simply separated without being 
severed, is, in my opinion, to be preferred in all 
cases in which it is likely that the appendix can be 
found and removed without much difficulty. The 
author describes this incision as follows: '^Begin- 
ning at a point one inch above the line drawn 
from the anterior iliac spinous process to the um- 
bilicus, passing obliquely downward, an incision is 
made which crosses that line at a point one and a 
half inches internal to the spinous process and 
corresponding as accurately as possible in direc- 
tion to the fibers of the external oblique muscle 
and aponeurosis/* Its location and direction is 
clearly shown in Fig. I. Its length depends upon 
the thickness of the abdominal wall; in case this 
is thin a two-inch incisidn is quite sufficient. In 
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a very obese patient it is often wise to make a 
long incision through the skin and fat down to 
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Fig. I. The various incisions used in appendectomy. 

the external oblique muscle and fascia^ in order 
to gain space, and to make the incision through 
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the latter only the usual length of two to three 
inches. Another general rule is applicable here; 
the length of the incision should vary, inversely, 
with the experience, skill and desterity of the 
operator. 

In the beginning of one's practice an operation 



can be done with much greater safety through a 
large than through a small abdominal incision, 
while this is not true as one's experience, skill and 
dexterity increase. 

The incision is then carried down to the in- 
ternal oblique abdominal muscle, simply splitting 
the fibers of the external oblique muscle and fas- 
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cia without cutting any of the fibers. The edges 
of the latter musclfl are now held apart vith re- 
tractors, and this exposes the internal oMiqu* 



Fig. IIIA. ShowuigrthelavBraoftiBsueaDdMcBuniey'Bincisii 
a. Skin; *. Subcutaneons fat; t. 'PmoI" ot est.. [oblique Imuicic, 
J, Internal oblique muscle; i. Feritoneuni and trauBvergaliS fascia; 
/. Silk suture applied as auggesud by Robert Mortia. 

muscle in the depth of the voond, with its fibers 
extending at right angles to the incision. These 
are now separated, care being taken not to cut any 
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of the fibers, but sLmp]; to aepante them. In. 
most patients this exposes the trans versaliK fascia. 



FlO. niB.-, Showing all the layers of tiseue in MoBurney'B 
InciBion, Tith. Bllkwoim gut suture in place but not tied, and the 
layer of peritoneum and transveraalis fascia already sutured. 

but in some very nmscular patients fibers of the 
tiansTersalis muscle may be seen at the bottom 
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of the wound extending almost directly from right 
to left. In the latter case it is well to make an 
incision down through this muscle and fascia^ and 
the underlying peritoneum, in a transverse direc- 
tion, again splitting but not cutting the muscle 
fibers. In the other case it is just as well to pick 
up the transversalis fascia and the peritoneum to- 
gether, and to cut them in the direction of the 
fibers of the internal oblique muscle. All of these 
layers and incisions are shown in Fig. III. 

If the wound thus made does not seem quite 
suflBcient McBumey suggests stretching it with 
two fingers or with a pair of blunt retractors. 

Wier has made a valuable suggestion which 
consists in making a slight incision across the fas- 
cia, covering the outer edge of the rectus abdom- 
inis muscle, and then enlarging the wound by 
stretching. The wound can thus be increased to 
more than double its original size without in any 
way impairing or disturbing any of the structures 
which must be utilized later for the purpose of 
closinjj the abdominal wound in a manner that 
will prevent the formation of a ventral hernia. 

Eobert Morris has made a suggestion which, al- 
though it seems scarcely of enough importance to 
be worth trying, is really of very great practical 
assistance. Instead of simply making the incision 
through the transversalis fascia and peritoneum, 
he passes a silk stitch through the middle of each 
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edge of the wound made in these tissues^ attaches 
a pair of forceps to thi^ stitch and later uses these 
stitches to bring this layer into view when the 
wound is closed (Fig. III). This little expedient 
really aids greatly in closing an abdominal wound 
if the incision is short. 

The abdomen being opened at this point the in- 
flamed appendix usually appears in the wound. If 
this does not occur it should be sought in a sys- 
tematic way, because this will very greatly reduce 
the amount of manipulation which is required, 
and there can be no doubt but that the mortality 
after operations for the relief of acute appendicitis 
depends very largely upon the amount of manipu- 
lation, and many deaths are unquestionably due 
to unnecessary manipulation when searching for 
the appendix in a haphazard manner. 

In order to find the appendix one should always 
first locate the cecum, which can be done very 
easily, as the latter extends along the right abdom- 
inal wall and is distinctly marked by a band of 
longitudinal muscle fibers extending along its sur- 
face and dividing the intestine into two equal 
parts (Fig. IV). Following this longitudinal band 
downward the appendix is encountered, or it may 
be surrounded by omentum or intestines, which 
are adherent to it, and these will then be en- 
countered. As soon as the appendix has been lo- 
cated it is well to lift up the abdominal walls by 
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means of blunt retractors and carefnlly pact the 
remaining portion of the abdominal cavity away 
from the area which may be infected, nsing aaep- 
tic gaoze pads moistened in warm normal salt so- 



Frc. IV. Showing longitudinal band on cecum and appearance 
of cecum after peritoneum has been sutured. 

Intion. If the appendix is neither adherent nor 
perforated, so one can be certain that all of the 
septic material is still in the appendix, it is not 
necessary to pack away the remaining portion of 
the peritoneal cavity. The appendix, together 



witli the lower end of the cecum, is simply lifted 
out of the peritoneal cavity, surronnded by warm. 



ping appendix and mesentery 



moist, gauze pads, and the appendix is removed 
according to the method illustiated in Fig. Y. 
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The mesentery of the appendix is grasped in a pair 
of long-jawed forceps (Fig. Va), the points of 
which extend to the cecum; then the attachment 
to the appendix is severed (Pig. Vb). Then a 
strong pair of forceps is applied to the cecal end 
of the appendix and firmly clamped in order to 
thoroughly crush the tissues, and act after the 
fashion of an angiotribe (Fig. Vc). The mesen- 
tery of the appendix is then ligated; and a circular 
stitch is applied one-eighth of an inch from the 
base of the appendix (Fig. Vd), as suggested by 
Dawbam. Another hemostatic forceps is now 
applied to the appendix a quarter of an inch be- 
yond the first one in order to prevent the con- 
tents of the appendix from infecting any of the 
tissues. The appendix is then cut away with 
a sharp scalpel directly beyond the first forceps. 
After carefully sponging the surface of these for- 
ceps to prevent any particles which may have es- 
caped from the lumen of the appendix from caus- 
ing an infection, the forceps are loosened from the 
stump of the appendix, and this is inverted into 
the cecum while the circular stitch is being tied 
(Fig. VI). A few supplementary Lembert stitches 
are applied over the depression formed by tying 
the circular suture, and this portion of the opera- 
tion is completed (Fig. IV). The cecum is now 
dropped into the abdominal cavity and the ab- 
dominal wound is closed. 
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The peritoneiuu and transversalis fascia are now 
drawn up, as shown in Fig. Ilia, and united by 
continuous catgut sutures. The parts of the wound 



PiG.VI. Showing manner of burying st 



through the internal oblique muscle will then lie 
in apposition, and all that will be lequiied to se- 
cure a strong permanent union is accomplished 



bj applying a few interrupted catgut sntnree, as 
shown in Pig. VII. In order to overcome the 
slight depression left at this point, it is well to bu- 
tnre the delicate fascia covering the onter garface 
of the internal oblique muscle separately. The ez- 



PiG. VII. Showing interrupted sutures uniting internal obUqno 

temal oblique muscle and fascia are then sutured 
in the manner shown in Fig. YIII. Then the skin 
is closed with horse-hair sutures, either inter- 
rupted or continuous. It does not matter what su- 
ture material is used, catgut, kangaroo tendon or 
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sillc being preferable, however, for buried sotnieB. 

In chronic appendicitis, complicated vith gall 

stoneB, or in cases in which the presence of gall 




stones is suBpected, it is preferable to make the 
incision through tiie right rectus abdominis 
mnscle about three-quarters of an inch from its 
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outer border at a point opposite the umbilicus 
(Fig. I). Usually an incision two and a half inches 
in length will suffice. If gallstones are founds the 
incision can readily be extended upward, and if 
the appendix is found extensively adherent the in- 
cision can be extended downward. In all other 
respects, except the closure of the wound, the 
operation will be identical with the one already 
described. 

CLOSUKE OF WOUND. 

The wound is closed by inserting a row of silk- 
worm gut stitches, one inch apart, beginning a 
quarter of an inch from the margin of the wound. 
The needle is passed through the skin and super- 
ficial fascia, then the deep fascia— composed at 
this point of the aponeurosis of the external 
oblique muscle and the outer half of the aponeu- 
rosis of the internal oblique muscle — ^is drawn for- 
ward so that the needle catches three-quarters 
of an inch of this structure; then an equal amount 
of the rectus abdominis muscle is caught in the 
stitch; then the needle is passed across the wound 
without touching the peritoneum and carried out- 
ward through the successive layers in the inverse 
order taken upon the opposite side. These stitches 
are left untied until the following buried catgut 
stitches have been applied. A continuous catgut 
suture is now applied to the edges of the layer 
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composed of the peritoneum and transyersalis fas- 
cia^ which at this point is imited with the inner 
layer of the aponeurosis of the internal oblique ab- 
dominal muscle. It is well to pass these stitches 
over the silkworm gut sutures in order to prevent 
the formation of dead spaces when the latter are 
tied. After this a few interrupted catgut sutures 
are applied to bring the parts of the rectus muscle 
in accurate coaptation. 

Then the strong fascia, composed of the apo- 
neurosis of the external oblique and the outer 
layer of the internal oblique is united by a contin- 
uous catgut suture; and over all of this the deep 
silkworm gut sutures are tied and a row of con- 
tinuous horse-hair sutures is applied for the pur- 
pose of securing an accurate coaptation of the 
skin. It is important to remember that none of 
these stitches should be tied tightly for fear of 
weakening the abdominal wall on account of pres- 
sure necrosis, which is very likely to occur. 

In case an infection of the right fallopian tube 
or ovary is suspected, it is best to make the inci- 
sion through the right rectus abdominis muscle at 
a point half way between the pubis and the um- 
bilicus (Figs. I and II). From this incision the 
ovary and tube can be examined, and if necessary 
removed; and, in fact, the uterus and the left tube 
can be treated from this incision. If, however, 
it is desirable to examine both ovaries and tubes, 
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as well ae the uterus, it is best to make the median 
incision (Figs. I and II), because from this the 



Fia IX. Showing manner of inserting deep Bilkworm gut 
BDtnreB in cloBing abaomlnal iaciaion. 

a. Skin. i. SnbCDtaneooB fascia; c. Strong tascia; d. Rectui) 
abdominis muacle; t. TraasversaliB fascia and perltonenm. 

appendix can usually be removed in chronic ap- 
pendieitis without difficulty. The abdominal 
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wound in this incision, as well as in the previous 
one, is closed in the manner already described in 
connection with the incision through the upper 
portion of the rectus abdominis muscle. In all 
of these incisions the wound can be closed satis- 
factorily by the use of only one row of silkworm 
gut sutures applied as shown in Fig. IX, with the 
exception that they pass through the layer com- 
posed of the peritoneum and transversalis fascia 
also, great care being taken to prevent this from 
folding in between the other layers by grasping 
only a very narrow portion of this layer. If a 
surgeon is in the habit of drawing his stitches 
very tightly, I am inclined to believe that this 
method of closure is more satisfactory than the 
method described before; but if the catgut em- 
ployed is reliable and the wound is clean a ventral 
hernia practically never occurs if the abdominal 
wound is closed by the use of deep silkworm gut 
sutures, and the various layers are sutured sep- 
arately with catgut, as described before. Figs. IX,' 
X and XI illustrate the method of closing the ab- 
dominal wound in the median line, but the same 
method applies if the incision is through the rec- 
tus abdominis muscle. 

The wound is dressed with sterilized gauze and 
cotton; a narrow piece of soft gauze is placed over 
the woimd and the abdominal walls are supported 
by the application of broad bands of rubber ad- 
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hesive plaster. We have found that the scar is 
much more delicate if the strips of adhesive plas- 



ter used are at least two inches in width than if 
they are narrower, undoubtedly because the ten- 
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sioE upon the healing tissue ia thus Tery greatly 
decreased. 

In case the appendix and the surrounding struc- 



tures — the omentum, the cecum, the ileum, the 
parietal peritoneum, and, possibly, the right ovary 
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and tube, uterus and bladder — ^are extensively ad- 
herent, especially if there still exists a certain 
amount of suppuration, the operation must be 
planned in a different manner, although the same 
general principles must be employed. It is still 
necessary to limit the amount of manipulation to 
the smallest possible extent; to perform the opera- 
tion with as little disturbance to the surrounding 
structures as possible, and it is also necessary to 
prevent the existing pus from invading the non- 
infected tissues. In order to accomplish all of 
these objects it is usually best to secure from the 
first an abdominal wound sufficiently large to per- 
mit quite free manipulations. This can be secured 
through the McBurney incision (Figs. I and II) by 
cutting the fascia covering the outer edge of the 
rectus abdominis muscle transversely, and permit- 
ting the inner portion of the wound in the in- 
ternal oblique muscle to separate, a method ad- 
vised by Dr. Robert Wier. 

If one anticipates difficulties of this character, 
however, I believe the incision through the right 
rectus abdominis muscle is to be preferred, be- 
cause this can be lengthened to any desirable ex- 
tent without necessitating pulling and tearing 
upon the tissues. An incision two and a half 
inches long is usually sufficient to begin with; 
through this one can determine the conditions 
present. The location and size of the appendix 
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can be determined as well as the extent of the ad- 
hesions and the degree of inflammation which 
still exist. 

If the cecum and appendix can be brought out 
of the abdominal wound without fear of rupturing 
an abscess, the operation can be completed after 
the manner already described. If, however, there 
is any doubt, or if it seems likely that an abscess 
will be opened during the removal of the appen- 
dix, it is best to enlarge the incision sufficiently 
to bring the entire intra-abdominal field of opera- 
tion under control. Then a piece of moist, steril- 
ized gauze is placed over the cecum and appendix 
so that these parts are not likely to be disturbed, 
while the other portions of the abdominal cavity 
are banked off by means of large, moist, sterilized 
gauze tampons, the abdominal walls being at the 
same time lifted up with blunt retractors. This 
can be accomplished without crushing or roughen- 
ing the delicate serous surface covering the intes- 
tines. It is important that this be borne in mind 
because an injury to these surfaces is likely to 
favor infection to a great extent. 

If the appendix cannot be located at once it is 
best to follow the longitudinal band on the sur- 
face of the ascending colon downward over the 
cecum; when the point is reached at which the 
ileum passes into the cecum the surgeon can be 
confident that the appendix is not far away. It 
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may extend upward behind the cecum, or it may 
be curled up on the lower end of the cecum (Pig- 
Xn), or it may extend inward and may be adher- 
ent between a number of loops of email intes- 
tines; or it may extend downward and be adher- 



Fio. XII. Showing the appendix curled up on the lower end o( 
cectun iJid held in place by adhesions. 

ent to the right tube and ovary, or to the bladder 
or uterus, or the sigmoid flexure; or it may be en- 
tirely surrounded by the lower end of the omen- 
tum, which may hold it as though it were clasped 
in a closed hand. Wherever it may be it is certain 
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that it will be found at the end of the longitudinal 
band extending down over the cecum. 

It is well to be prepared to encounter pus at 
any time after beginning the search for the ap- 
pendix; consequently, it is best to have the imme- 
diate field of operation banked away by a further 
tampon of moist, sterilized gauze, and to have in 
readiness several other tampons with which it is 
possible to absorb pus as soon as it may appear. 
In this manner an abscess surrounding a perfor- 
ated or gangrenous appendix may be evacuated 
without permitting the pus to touch any unin- 
fected tissue, and one can virtually perform an 
aseptic operation in a case of suppurating appen- 
dicitis. 

With increasing experience one is enabled to 
follow the appendix with the finger by the sense 
of touch, and separate it from the surrounding 
structures without any danger of injuring them. 

After the appendix has been shelled out of its 
adhesions, the cavity in which it was contained 
usually bleeds quite freely, but the bleeding will 
cease spontaneously if a warm, moist, aseptic 
gauze tampon is packed into the cavity thus 
formed and left in place until the remaining steps 
of the operation have been completed. The ap- 
pendix is now removed as in the previous ease 
and the stump buried as before. It is, however, 
necessary to cover all the abraded surfaces with 
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peritoneum by means of fine catgut or silk su- 
tures. If there has been no escape of pus the 
tampons are removed and the abdominal wound 
closed as before, but if pus' was found it is usually 
best to insert drainage. 

As a general thing it is better to make a second 
incision about one and a half inches above and to 
the inner side of the anterior superior spine of the 
ilium, less than an inch in length, being careful 
not to cut any of the muscle fibers, but to separate 
them after the method advised by McBumey, and 
to introduce through this opening a glass drain- 
age tube a quari;er of an inch in thickness, covered 
by two to four layers of iodoform gauze, long 
enough to extend to the bottom of the cavity from 
which the appendix has been removed. The ab- 
dominal wound is then closed in the manner al- 
ready described. The glass drain is removed about 
the second day, and Ihe gauze two days later. If 
there is purulent discharge through the drainage 
opening it is well to insert a small rubber drain 
after removing the gauze. If the method of ex- 
clusive rectal alimentation has been carried out 
through the acute attack, the bacteria contained 
in the abscess have usually been so much weak- 
ened that there is very little suppuration, and in 
such cases drainage appears to be quite superflu- 
ous. After the drainage is withdrawn the open- 
ing closes rapidly and permanently on account of 
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the arrangement of the muscle fibers, so that the 
drainage is at least a harmlfsp o^f"-!— i ^rpn in 



Fig. XIII. Stiowin^ incision tlirough fibres of internal oblique 

cases in which no danger might have come to the 
patient without it. 

In case one has opened the ahdominal cavity hy 
means of McBumey'B incision (Fig. I), and finde 
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that there is not a sufficient amount of space to ex- 
pose all of the tissues involved, even after the 
outer sheath of the right rectus ahdominis muscle 
has been opened according to the suggestion of 
Wier, it is occasionally necessary to make a trans- 
verse incision through the internal oblique ab- 
dominal muscle, transversalis fascia and perito- 
neum, as shown in Fig. XIII. Any desirable 
amount of space can be obtained in this manner 
and the wound thus formed can readily be closed 
by first suturing the peritoneum and the transver- 
salis fascia, as shown in Fig. XIV; then the trans- 
verse incision in the internal oblique abdominal 
muscle, as shown in Fig. XV; then closing the 
wound as though this incision had not been made. 
Of course, the same precautions are necessary to 
prevent the occurrence of infection in operating 
for the relief of appendicitis as in other opera- 
tions, and it is a good rule to limit the number of 
hands which come in contact with the tissues as 
much as possible. In operations performed in 
well-regulated hospitals it is a comparatively easy 
matter to have all persons connected with the 
operation equally well trained as regards aseptic 
and antiseptic precautions, but if one is com- 
pelled to operate in a private residence with the 
aid of untrained assistants, the conditions are en- 
tirely different, and it is often necessary to make a 
less thorough operation in order not to run the 
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risk of losing the patient from septic infection. It 
is often best, under these conditions, simply to 



drain the abscess surronnding the appendix by 
making an incision from one to two inches in 
length over the most prominent point, taking the 
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precaution to separate the muscle fibers rather 
than cut the muscle transversely, and simply in- 



aertiBg one or two glass drainage tubes surrounded 
by a few layers of gauze, and applying over this s 
warm, moist, antiseptic dressing which will favor 
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the drainage of the cavity. Of course, after re- 
covering from the acute attack such cases are 
liable to suffer from further disturbances. The 
extensive adhesions which are likely to form will 
interfere with the normal passage of gas and 
liquids through the alimentary canal, and will 
thus give rise to digestive disturbances. Chronic 
constipation is likely to result. The patient will 
probably suffer from gaseous distension of the in- 
testines, and a recurrence of the acute attack is 
liable to oocur at any time. At the point of drain- 
age a ventral hernia is likely to appear; conse- 
quently, even this slight operation may be fol- 
lowed by very unsatisfactory results. In choosing 
between this form of treatment and the treatment 
by exclusive rectal alimentation, I am certain that 
the latter method has a much smaller mortality 
and leaves the patient in a better condition when 
the attack is ended, and, as a rule, the recovery is 
more speedy than with the simple incision and 
drainage. 
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CHAPTER IX. 

AFTER-TREATMENT. 

If the appendix has been removed before any 
of the septic material has invaded any tissues be- 
yond the tissues of the appendix, at the beginning 
of an attack, or, if it has been removed during the 
interval between attacks, or, after an attack has 
entirely subsided, so that drainage was not em- 
ployed, then the after treatment is extremely sim- 
ple. Neither food nor cathartics are given bj; 
mouth for from three to seven days, according to 
the condition of the patient. He receives an 
ounce of one of the various reliable predigested 
foods, diluted with three ounces of normal salt 
solution, as an enema every four hours. Hot 
water in small sips is given by mouth at frequent 
intervals. If the patient is nauseated his pharynx 
is sprayed with a four per cent solution of cocain, 
and gastric lavage is employed, hot normal salt 
solution being used for this purpose. It is best 
to wait about four minutes after applying the 
cocain before inserting the stomach tube, in order 
to obtain fair anesthesia. A considerable amount 
of bile and mucus is occasionally found in the 
stomach, and its removal is immediately followed 
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by great comfort to the patient and a cessation of 
nausea and vomiting. It is but very seldom that 
these patients suffer sufficiently to require nar- 
cotics, but in case of necessity morphin in moder- 
ate doses can be given with perfect safety so long 
as no food is given by mouth. 

The after treatment in these cases is in no way 
different from that employed in cases of abdominal 
section performed for any other pathological con- 
dition. As a general rule I believe that the less 
one meddles with these cases the more smoothly 
does their convalescence progress. 

After five or six days a mild saline laxative or 
an ounce of castor oil may be given, if it seems 
indicated. 

Two days after the operation or later, if the 
patient^s digestion seems to be upset, small quan- 
tities of liquid nourishment are given every three 
hours. Usually it is well to begin with a placebo 
in the form of one of the commercial beef ex- 
tracts. Later on this may be changed to broths, 
gruels, strained soups, milk and lime water or to 
one of the many excellent concentrated foods 
found in the market. I do not usually give solid 
food until two weeks after the operation. The 
stitches are removed from the tenth to the fif- 
teenth day and then a broad adhesive plaster is 
applied to support the wound. 

If McBumey's incision has been employed in 
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any case, it is perfectly safe for the patient to 
leave the bed after two weeks. But if the incision 
was made through the rectus abdominis muscle or 
through the linea alba, it seems wise to confine the 
patient to his bed for one week longer. 

In case the wound has been drained, a fresh 
moist dressing is applied once a day to favor drain- 
age. Any mild antiseptic solution may be used; 
I have found a saturated solution of boric acid 
very satisfactory. As soon as the amount of dis- 
charge becomes greatly reduced the drainage tube 
with its surrounding iodoform gauze may be re- 
moved and a small rubber tube substituted. If 
the wound has been left wide open, some of the 
secondary stitches may be tied at this time, which 
has a tendency to reduce the likelihood of the 
formation of a ventral hernia. 

No definite time can be given for the removal 
of the drainage because this depends upon the 
conditions present in each individual case; but 
as a general rule, it may be stated that the sooner 
the drainage is removed the less danger will there 
be of the formation of a ventral hernia. 

In this class of cases it is well to continue the 
exclusive rectal alimentation longer than in the 
clean cases because there is much greater oppor- 
tunity of harm coming from the peristalsis which 
must ensue upon the administration of food by 
mouth. 



AFTER-TREATMENT. 163 

In case of fecal fistula, it is best to continue the 
exclusive rectal feeding for a sufiBlcient time to 
permit the fistula to close, which usually occurs 
within two weeks if the appendix has been re- 
moved, but if this has not been done a secondary 
operation will frequently be required, because in 
these cases the opening is usually in the appendix. 
The mucous lining of this organ shows a tendency 
to become everted on account of its strong layer 
of circular muscle fibers. In this manner the 
opposing surfaces in the fistula are covered with 
mucous membrane which prevents union. 

The cases in which the appendix cannot be re- 
moved when the appendiceal abscess is opened and 
drained become less and less numerous as the sur- 
geon's experience and skill increase. These cases 
frequently acquire ventral hemiae within the first 
year after the operation. In order to prevent the 
formation of troublesome ventral hemiae in these 
cases, it is well to apply the gauze employed in 
drainage so that the cecum becomes adherent 
throughout to the wound. If this is done a weak 
point in the abdominal wall will give rise to very 
little discomfort. It is only when the small in- 
testines become engaged in a ventral hernia that 
the latter becomes troublesome. 

Not a few of these cases have a recurrence of 
appendicitis in the same time. The latter con- 
dition can, however, usually be prevented if the 
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patient^s diet is carefully selected. The food 
should be easily digestible, plain and nourishing. 
The patient should be especially cautioned never 
to eat heartily of solid food when tired. He should 
never eat quite enough. 

He should never suffer from constipation. I 
have observed many of these patients who could 
protect themselves absolutely against a recurrence 
by observing these simple precautions, but who 
could bring about a recurrence with great regu- 
larity by neglecting them. 

It is usually best to advise an operation for the 
relief of a ventral hernia in these cases because 
the diseased appendix can be removed safely at 
the same time, thus preventing the possibility of 
a recurrence of appendicitis. 

OPEBATION FOR THE RELIEF OF HERNIA FOLLOW- 
ING APPENDICITIS OPERATIONS. 

The hemiae in these cases result from the 
stretching of scar-tissue developed between the 
edges of the anatomical structures which have 
been divided, because primary union has been 
prevented by the presence of the drainage, or on 
account of infection or because the various layers 
were not originally united with sufficient accuracy. 

The operation for the relief of this condition 
must consequently consist in the removal of this 
cicatricial tissue in order to expose all of the ana- 
tomical layers, securing a condition very similar 
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to that present at the time the wound was first 
made, as illustrated above. Then the wound is 
closed precisely after the manner described in con- 
nection with the operations in which drainage is 
not required. It is remarkable how easily these 
layers can be dissected out even after a hernia has 
existed for a number of years. 

Experience has shown that when this operation 
has been performed carefully and aseptically the 
results are practically always permanent. 

The location of the original incision in any 
given case will determine the character of the 
operation for hernia following an appendicitis 
operation. 

If in the original operation all the muscle fibers 
were split longitudinally there may be a consider- 
able amount of separation, but there can be no 
real retraction of the edges. It is quite different 
when the muscle fibers have been cut transversely. 
The former condition is true in all cases in which 
the incision has been made through the linea alba 
or through the edge of the rectus abdominis mus- 
cle or by splitting the fibers of both the internal 
and external oblique according to the incision 
advised by McBumey. 

In case a hernia follows any one of these incis- 
ions it is extremely easy to find the edges of these 
muscles even if they are widely separated and then 
to apply the stitches as shown in Figs. VII to XI. 



166 APPENDICITIS. 

If, however, one or more of the abdominal mus- 
cles have been cut transversely, the ends may have 
retracted a great distance and it may require a 
tedious and careful dissection, and after this has 
been completed it is often difficult to obtain a 
satisfactory union between the severed ends. 

Fortunately most surgeons who undertake these 
operations at the present time are careful to avoid 
cutting any of the abdominal muscles transversely. 
It seems that the incisions indicated in Figs. I 
and n are so satisfactory and provide for every 
possible necessity so completely that they should 
be generally practised, and this will not only to a 
great extent eliminate ventral hernia but will also 
facilitate their closure should they occasionally 
occur notwithstanding this precaution. 



COMPLICATIONS OF APPENDICITIS. 167 



CHAPTER X. 

COMPLICATIONS OF APPENDICITIS. 

As our experience increases in the surgical treat- 
ment of appendicitis especially, it becomes clear 
that many complications which at first seemed 
to be very rare, are really quite common, but that 
these were either overlooked formerly, or that they 
were recognized while the appendicitis was over- 
looked. This latter condition is true especially of 
the most common complication of appendicitis — 
the involvement of the pelvic organs of the female. 

Until very recently almost all authors have 
agreed that appendicitis is more common in the 
male than in the female, but it seems clear that 
this opinion is based upon the fact that until very 
recently a large proportion of the cases of appendi- 
citis in the female were diagnosed as salpingitis. 

In many of these cases, two conditions have 
tended especially to confirm this error. During 
an attack of perforative or gangrenous appendi- 
citis with quite extensive peritonitis the ovaries 
and tubes may become infected secondarily. The 
fimbriated extremities of the tubes may become 
adherent to the ovaries or to each other or to the 
floor of the pelvis, or the lumen of the Fallopian 
tube may become partly or wholly obstructed 
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either by destruction of a part of the mucous 
membrane lining it or by an acute flexion due to 
external adhesions ; consequently when an abdomi- 
nal section is performed these pathological condi- 
tions will be found and attributed frequently to 
an ascending infection from the uterine cavity, 
and the true source of infection in the appendix 
having subsided, the pathological changes which 
still remain in the latter organ are overlooked. 

For a number of years I have examined the 
appendix in all patients suffering from an inflam- 
mation of the ovaries and tubes or from adhesions 
of the latter due to a severe inflammation which 
had already subsided, and in a considerable pro- 
portion of these cases I have found unmistakable 
evidences of the fact that at some previous time 
the patient had suffered from perforative or gan- 
grenous appendicitis. In my experience, approxi- 
mately 30 per cent of all cases of perforative or 
gangrenous appendicitis in the female have a 
secondary involvement of the right ovary and 
tube. 

Many of these cases have a slight attack of re- 
current appendicitis during each menstrual period. 
The congestion accompanying menstruation seems 
to suflBce to bring about a recurrence of varying 
severity. This fact has been the cause of many 
mistakes in diagnosis, because it seemed to refer 
the disease to the pelvic organs. 
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Most of these cases give the history of having 
had a peritonitis at some time more or less remote, 
frequently during childhood, and after this time 
there has constantly been some trouble in the right 
iliac region which has usually been exaggerated 
during the menstrual period. A right sided dys- 
menorrhea should always direct suspicion toward 
the vermiform appendix. 

Sterility, — Many of these patients, especially 
those who experienced a perforative or gangrenous 
appendicitis in childhood with an extensive peri- 
tonitis severely involving the pelvic organs, never 
recover sufficiently from the adhesions formed at 
this time to transmit the ovum to the uterus and 
consequently the patient remains permanently 
sterile. It seems as though this fact should have 
some influence in determining the treatment of 
acute appendicitis in the female. 

Ovarian Cysts. — In a considerable proportion of 
patients suffering from ovarian cysts there has 
been, usually at some remote time, a perforative 
or gangrenous appendicitis, as is shown by the 
systematic examination of the appendix in these 
cases. It is possible that this is simply a coinci- 
dence, but it is also possible if not probable that 
the connective tissue formed upon the serous cover- 
ing of the ovary resulting from its infection during 
the attack of appendicitis may have given rise to 
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the closure of the Graafian follicles and their dis- 
tention with fluids forming the ovarian cyst. 

Chll Stones. — For several years I have systiam- 
atically examined the appendix in all cases upon 
which I have operated for the relief of gall stones, 
and have found that 35 per cent of these have 
suflEered also from appendicitis. 

This again may be a coincidence, or the same 
infection from the alimentary canal which pri- 
marily caused the appendicitis may have caused 
the cholecystitis, which produced the gall stones; 
or it is possible that the infection was primarily 
located in the appendix and that from this depot 
of infection the micro-organisms were carried to 
the gall bladder and there gave rise to the con- 
ditions necessary for the development of gall 
stones. 

The fact that the two conditions occur so fre- 
quently in the same patient has a practical bearing. 
In case both conditions are present and only one 
of these is relieved by the operation, the patient 
will still continue to suffer. 

It is consequently best in cases in which the 
history or the physical examination points to both 
of these conditions to make the incision at the 
time of the operation in a position which will per- 
mit the examination and treatment of both of these 
organs. Pig. 1 indicates the location of this in- 
cision. 
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Strangulated Hernia. — A considerable number 
of eases of acute appendicitis complicating stran- 
gulated hernia have been reported. I have encoun- 
tered gangrenous appendices^ both in strangu- 
lated femoral and inguinal hemise and in one case 
of irreducible umbilical hernia. 

I have also operated upon one case of inguinal 
hernia which was complicated with suppurative 
epididymitis and orchitis, together with an acute 
suppurative appendicitis in a case of cryptorchism. 

In this case the cecum was so low that by length- 
ening the herniotomy incision upwards by dilata- 
tion it was possible to remove the appendix through 
this opening. An orchidectomy was performed, 
the wound was drained and tamponed with iodo- 
form gauze for a week, then it was sutured sec- 
ondarily. The result was perfect. 

Typhoid Fever. — In cities where typhoid fever 
is endemic, it is not a very uncommon occurrence 
to find diflBculty in making a difEerential diag- 
nosis between typhoid fever and a mild attack of 
appendicitis or between the presence of a perfora- 
tive appendicitis and a perforative typhoid ulcer. 

In four instances I have observed patients 
suffering from plainly marked attacks of acute 
appendicitis in which a typical attack of typhoid 
fever followed immediately. In each of these 
cases the patient had consumed great quantities 
of infected water during the beginning of his sick- 
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ness. The fever accompanying the appendicitis 
caused severe thirst and the great quantity of 
water containing typhoid bacilli consnmed during 
the time had brought about the typhoid infection. 

I have, of course, seen many cases of simple 
appendicitis which had been diagnosed typhoid 
fever and vice versa, but the cases referred to 
above did not belong to this class. 

Since the introduction of the Widal test it is, 
of course, much easier in diflBcult cases to make a 
positive differential diagnosis. In locations, espe- 
cially in great cities, in which a large proportion 
of the population regularly drinks unsterilized 
water infected with typhoid bacilli, it is wise to 
bear in mind the fact that typhoid fever and ap- 
pendicitis may occur at the same time in the same 
patient. Of course, the same thing might happen 
by accident with almost all of the other intra- 
abdominal conditions. 

I have personally encountered a renal calculus, 
an extra-uterine pregnancy, a gastric ulcer as well 
as all the varieties of tumors occurring in the 
uterus and adnexa in connection with acute appen- 
dicitis. It is likely that in each case the fact was 
due simply to a coincidence and that no causal re- 
lation existed between the two conditions. 

Floating Kidney. — The presence of an abnormal 
mobility of the right kidney, either with or without 
general enteroptosis is not at all uncommonly 
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found in connection with chronic recurrent appen- 
dicitis. It is possible that the increased intra- 
abdominal pressure which has to be employed in 
these cases to overcome the obstruction to the pas- 
sage of gas and feces through the ileocecal valve 
may be responsible for the mobility of the kidney, 
or it may simply be a coincidence. 

In many of these cases there are extensive ad- 
hesions which interfere seriously with the fecal 
circulation causing the intestines and the stomach 
to be constantly distended with gas, and this may 
help to account for the mobility of the kidney. 

Thrombophlebitis. — Occasionally in cases of ap- 
pendicitis which have not been operated, and more 
frequently following operation there is a throm- 
bophlebitis of the external iliac vein. Ordinarily 
the condition does not interfere with the recovery 
materially. The same precautions should, how- 
ever, be employed as in a thrombophlebitis from 
any other cause. If a small portion of the throm- 
bus is displaced, it is likely to cause serious trouble 
and may give rise to thrombosis of the pulmonary 
artery, causing sudden death. 

Metastatic Infection. — Occasionally acute ap- 
pendicitis is followed by metastatic infection. This 
may occur in any part of the body. I have myself 
encountered it in the gall bladder, the liver, the 
pleural cavity, the parotid gland, the meninges, 
the endocardium and in several joints. 



174 APPSNDiaTIS. 

These conditions must be met precisely as 
though the primary infection had been in any 
other part of the body. 

This small monograph is based upon an ex- 
perience of over one thousand cases of appendicitis 
upon which I have operated myself besides a large 
number of cases^ which I have treated through the 
acute attack without operation either in person or 
in consultation with colleagues, and upon the care- 
ful study of the literature which is so voluminous 
that this addition seems quite superfluous. 

In conclusion I will say that the most important 
lesson my experience has taught me is the fact that 
more harm is done to the patient suffering from 
acute appendicitis by the administration of any 
Jcind of nourishment or cathartics iy mmcth than 
in any other way, and that more lives cai& be saved 
by prohibiting this and by removing any food 
which may be in the stomach at the beginning of 
the attack by gastric lavage than by all the other 
methods of medical and surgical treatment com- 
bined. 
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